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PREFACE 


Tis volume contains an Index to the whole of the volumes of 
the Journal of the Iron and Steel Institute, and of the Carnegie 
Scholarship Memoirs, issued during the eleven years, 1911-1921 
inclusive. It is in direct continuation of the two previous 
Index volumes, published in 1901 and 1911, and the three 
volumes together now form a complete Name and Subject 
Index of the whole series of publications of the Institute from 
1890 to the end of 1921. 

In the Subject Index, forming the first part of the present 
volume, it has been attempted to group references to each main 
subject as far as possible under one general heading. As 
examples may be mentioned, “ Analyses,” ‘Heat Treatment,” 
“ Refractories,” etc. Hach special subject is again entered 
under its individual name in alphabetical order, with a cross 
reference to the general heading under which it has been 
grouped. 

It will be noticed that under the heading “Coal Mining” 
no references occur of later date than 1916® As this subject 
is somewhat outside the scope of the Institute, it was 
thought, on grounds of economy, that abstracts of papers and 
articles dealing with coal mining, which for many years had 
formed a section of the Abstracts under the general heading 
of “Fuel” in the Journal, might without particular dis- 
advantage be discontinued. The publication of statistical 
tables in the Journal also ceased in 1915. 

- References to the geographical distribution of minerals and 

to the industries in the new Succession States, from 1919 

onwards, will be found under the names of those States. 

Information on those particular occurrences or industries prior 

to 1919 must, of course, be sought under the names of the 
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States of which the respective Succession States formerly 
formed a part. 

The Name Index forms the second part of the volume, and 
every effort has been made to render it as complete as possible. 
In a work of this magnitude it is inevitable that, in spite of the 
greatest care, sonie inaccuracies or omissions may have escaped 
attention, and it is hoped that users of the Index who may 
observe that a name has been omitted or misspelt, or that a 
mistake has been made in the attribution of the authorship of 
any article, will draw attention to such errors. 

In conclusion, a tribute is due to Mr. Elsdon, Librarian of 
the Institute, who compiled the Index, and has laboured un- 
remittingly to perfect it as far as possible, and to produce 
a work which it is hoped will increase the value of the Journal, 
and facilitate reference to the vast store of information con- 
tained in its pages. 

G. C. LLOYD, 

March, 1923. Secretary, 
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A 


ABRASION Txsts. See Tests. 
ABRASIVES, preparation and uses of. 1911, ii. 605; 1914,i.700; 1915, i. 582. 
ABYSSINIA, coalin. 1920, ii. 325, See also Africa. 
ACCIDENTS AND PREVENTION— 
at blast-furnaces. I911, i. 587; 1912, i. 498, 502; 1913, i. 585, ti. 579 ; 
1914, i. 638, 643 ; 1917, i. 342, ii. 392; 1918, i. 489. 
in coal mines: 1912, i. 489; 1913, ii. 517; 1914, i. 632; 1915, i. 539. 
See also Collieries, explosions in. 
at coke ovens. 1917, i. 319. 
in foundries. 1912, i. 525; 1913, ii. 596; 1914, i. 668; 1919, i. 660. 
in iron ore mines. 191],i. 529; 1913, ii. 517. 
in iron works. 1912, i. 502, ii. 563; 1913, i. 641; 1914, ii. 342; 1915, i. 
554; 1916, ii. 420; 1918, i. 517. 
AortyLens WeLpine. See Welding and Cutting. 
Acid BrusseMER. See Bessemer. 
Aor FuRNAcE STRUCTURE, action of iron oxides on. 1919, ii. 159. (Paper). 
Actp-HEarTH AND Siac. 1919, i. 199 (Paper). 
Aor Ovren-Hearts. See Open-hearth. 
Aorw Resisting Attoys. See Alloys, non-corrosive. 
Aow Stent. See Bessemer and Open-hearth. 
Aorps— 
corrosion of metals by. 1919, i. 698. 
rupture of cast iron in contact with. 1919, ii. 517. 
Acoustic Properties OF STEEL, variation in, with changes of temperature. 
C.S.M., 1911, iii. 125. 
Aozon Proosss of preserving mine timber. 1914, ii. 308. 
ADIRONDACK REGION, iron ores of. 1917, i. 283. See also United States. 
“AmropHor ” liquid air rescue apparatus. 1914, i. 633. 
ApRopLane. See Aircraft. 
Arrica. See also under names of separate Countries. 
coalin. 1911, ii, 509; 1912, ii. 480; 1913, ii. 539; 1915, i. 609; 1920, 
li. 326. 
iron orein. 1915,i. 483; 1916, ii. 375; 1917,i, 284; 1920, ii. 309; 1921, 
ii. 334. 
Aqzine or Stuer. 1919, i1. 521; 1921, ii. 408. 
Aq@@LomERATION. See Iron Ore, preparation. 
AGGREGATES, definition of. 1912, ii. 375. 
AIR— 
compressed, use of, in collieries. 1911, i. 565; 1912, ii. 509; 1913, i. 
570; 1915, i. 533, ii. 253. 
compressed, use of, in foundries. 1913, i. 609; 1914, ii. 333 ; 1917, ii. 402. 
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Arm— 
dessication of, by calcium chloride. 1911, i. 28 (Paper). See also Blast, — 
dry air. 
and gas, explosion of mixtures of. 1917, ii. 382 ; 1921, ii. 357. 
influence of temperature of, on blast-furnace working. 1921, i. 402. 
liquefaction of, Georges Claude process. 1913, ii. 226. 
Are Comprussors for collieries. 1916, ii. 411; 1917, i. 332. 
for cupola blowers. 1911, ii. 559. 
Arm FurNacrs— 
manufacture of malleable castiron in. 1917, 1. 353; 1921, i. 416. 
use of oilfuelin. 1920, i. 711. 
Arr-HaRDENED versus case-hardened steel parts. 1918, i. 525. 
Are Pressures in Bessemer converters. 1917, ii. 405. 
ATRORAFT CONSTRUCTION— 
aluminium alloys for. 1916, ii. 457. 
heat-treatment of steels for. 1917, ii. 424; 1918, ii. 484; 1919, i. 674, 
ii. 508. 
properties of steels for. 1917, i. 407, 408; 1920, i. 746. 
specifications of material for. 1918, i. 544; 1919, i. 688. 
standardisation of materials for. 1917, ii. 440. 
wire rope for. 1918, i. 543. 
ATRORAFT ENGINE CYLINDERS, cast iron. 1917, ii. 425. 
Agax Rivet Furnace. 1911, ii. 596. 
Agax-Wyatt Evrorrio Furnace. 1921, i. 425. 
AXKERLUND Gas-PRopucER. 1911, i. 561; 1913, i. 563. 
ALABAMA. See also United States. 
dolomite in. 1912, ii. 468. 
iron orein. I912, ii. 451, 
natural-gasin. 1912, ii. 501. 
petroleum in. 1920, ii. 334. 
AuaBaMa Co., blast-furnace plant of. 1921, ii. 362. 
AuasKA, See also United States. 
chromite in. 1918, ii. 431; 1921, i. 374. 
coalin. 1912, i. 467, 468, ii. 485; 1913,1. 541; 1921, i. 384. 
iron orein. 1912, i. 437. 
nickelin. 1921, i. 375, 
petroleum in. 1912, i. 475, ii. 497; 1921, i. 391, ii. 356. 
ALBERTA, See also Canada. 
coalin. 1913, i. 541. 
iron orein. 1920, ii. 307. 
petroleum in. 1920, ii. 334. 
statistics of. See Statistics, 
ALCOHOL, recovery of, from coke-oven gas. 1920, i. 697, ii. 829; 1921, i. 389. 
Aua@eRiA. See also Africa. 
coalin, 1920, ii, 326, 
iron orein. I911,i, 518, ii.475; 1912,i.434; 1913, ii. 500; 1920, ii. 309. 
mining industry in. 1921, i. 370. , 
statistics of. See Statistics. 
ALKALiEs, embrittling action of, on plates. 1917, ii, 157, 
ALKALINE CYANIDES, carburisation of iron by. 1917, ii. 421. 
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Auten’s Meruop for estimation of nitrogen. 1915, i. 631 
ALLIS-CHALMERS GAS-Enernes. 1912, i. 483, ii. 507. 
ALLIs-CHALMERS ManvractuRine Co., forging plant of. 1920, i. 726. 
ALLoTROPIO CHANGES. ce also Critical Points. 
ofiron. 1913, ii. 171 (Paper) ; 1914, i. 407 (Paper); 1918, ii. 502. 
of iron, new thermo-electric method for studying. 1916, i. 211 (Paper). 
of nickel. 1919, ii. 532. 
ALLOTROPY— 
bibliography of literature on. 1912, ii. 272. 
influence of, on chemistry, physics and technics. 1914, ii. 368. 
ofiron. 1912, ii. 242 ; 1914, i, 407 (Papers), ii. 680 ; 1915, i. 622, ii. 321; 
1916, i. 388. 
Autoy MeErats, use of, for special alloys. 1914, i. 726. 
Aunoy Stren, See Steel Alloys. 
ALLOYING, influence of, on properties of metals. 1920, i. 743. 
Atuoys. See also under names of constituent metals. i 
analysis of. See Analysis. 
annealing of. 1914, i. 691. 
applications of. 1921, ii. 405. 
bibliographies of. 1912, ii. 37; 1917, i. 407. 
chemical investigation of. 1913, i. 674. 
coarse-grained, anisotropy of. 1915, ii. 321. 
composition of, in general use. 1911, ii. 631. 
conductivity of, in the liquid condition. 1915, i. 617. 
constitution and properties of. 1920, i. 752; 1921, i. 466, 467. 
elastic limit of. 1913, ii. 653. 
electric properties of. 1914, ii. 378. 
electrical production of. 1920, i. 754. 
electrolytic formation of. 1915, i. 623. 
electrolytic separation of. 1914, ii. 383. 
hardness of. 1918, i. 537. 
heat-resisting. 1920, i. 754. 
high-speed, composition of, 1917, i. 405. 
influence of coalescence on the mechanical properties of. 1914, ii, 204 
(Paper). 
influence of cored dendritic structure in. 1918, ii. 496. 
influence of high-temperatures on properties of. 1912, ii. 382; 1915, 11. 
301; 1920, ii. 382. 
influence of oxygen on. 1913, i. 675. 
influence of phosphoric acid on. 1911, ii. 648. 
machining qualities of. 1920, i. 748. 
magnetic properties of. 1911, i. 656; 1912, ii. 382, 597; 1913, i. 669, 1. 
676; 1918, ii. 504; 1920, ii. 386; 1921, i. 463, ii. 408. 
non-corrosive. 1913, i. 687; 1914, ii. 385; 1916, i. 397, ii. 464; 1917, 
ii, 434; 1918, i. 544, ii, 506; 1920, i. 759, ii. 395; 1921, i. 450, 465, 
ii. 415. 
patented in Germany during the war. 1920;1. 754. 
pseudo-binary. 1911, i. 670. 
pyrophoric. 1918, i. 548. 
quarternary, properties of. 1913, i. 673. 
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ALLOYS— 
ternary, constitution, properties and structure of. 1912, ii. 605; 1913, 
i. 673; 1914, ii. 382. 
relation between structure and electric properties of. 1912, ii. 382. 
superposition of. 1912, ii. 382. 
transformation of. 1920, ii. 388. 
use of, for aircraft construction. 1916, ii. 457.. 
use of, for automobile construction. 1912, i. 587. 
use of, for permanent magnets. 1911, ii. 631. 
Ausaon. See also France. 
petroleum in. 1920, i. 700, ii. 333; 1921, i. 391. 
Atsaon-LORRAINE— 
iron orein. 1920, i. 669. 
mineral resources of. 1920, i. 669, ii. 307, 333. 
statistics of. See Statistics. 
ALTERNATING STRESSES, resistance of metals to. 1912, ii. 381; 1915, i. 602; 
1916, i. 373. ; 
ALTERNATING Tusts. See Tests. 
ALUMINA— 
analysis of. See Analysis. 
inclusions in steel. 1916, ii. 434; 1919, i. 661. 
influence of, in slags. 1913, i. 597. 
Serpek process for artificial production of. 1913, ii. 528. 
use and preparation of. 1913, ii. 528. 
ALUMINIUM— 
analysis of. See Analysis. 
additions of, to steel. 1920, ii. 358. 
for coating iron and steel. 1921,i.416. See also Corrosion-Prevention. 
determination and expansion of. [912, ii. 607. 
electro-metallurgy of. 1916, i. 390. 
extraction of, from bauxite. 1918, ii. 438. 
influence of, in ferro-titanium. 1911, ii. 659. 
influence of, on the presence of nitrogen in steel. 1945, ii. 73. 
influence of, in rail steel. 1914, ii, 373. 
manufacture of, in Germany. 1918, ii. 510. 
Avuminium ALLoys— 
fatigue tests of. 1920, ii. 392. 
influence of temperature on properties of. 1920, ii. 382. 
manufacture and properties of . 1915, ii. 318 
structure of. 1911, ii. 688; 1913, i. 673. 
use of, in aircraft construction. 1916, ii, 457. 


ALUMINIUM CasTINGs, manufacture of. 1912, i. 523, ii. 548; 1914, ii. 333; 
1917, i. 358, 


ALUMINIUM SorAP, melting of. 1917, i. 357. 

ALUMINIUM SHEETS, cold-rolled, testing of. 1918, ii. 493. 
ALumiIniuM-Smicon AtLoys, thermal diagram of. 1914, ii. 382. 
ALUMINIUM StrzL, thermo-electric properties of. 1915, i. 328. 
ALUMINOUS MarErtats, refractory properties of. 1920, i. 683. 
ALUNDUM, use and application of. 1911, ii, 500; 1912, ii. 471. 
America, See also United States and South America. 
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AMERICA, economics of iron ore mining in. 1921, ii. 338. 
AmeERIcAN [Ron AnD Steet Insrrrvrs, establishment of. 191 Lo ON: 
American Rouiine-Mi1 Co., blast-furnaces of. 1921, i. 401. 
Ames-Stumer Unirtow Enaine. 1918, i. 522. 
Amet-Ensien Gas-Propucer, 1911, ii. 523. 
AMMONIA— 
action of, on metallic manganese. 1915, ii. 63. 
oe of. 1913, ii. 49; 1914, ii. 37; 1917,i. 315; 1920,i. 702; 1921, 
ii. : 
recovery of, from coke-oven gas. 1914, i. 607. 
recovery of, from producer-gas. 1920, i. 702, ii. 340. 
use and application of. 1917, i. 316. 
Ammonium NitRaAtTE, manufacture of. 1917, i. 318. 
AmMoNIUM SULPHATE— 
manufacture of. 1921, i. 389. 
production of, from peat. 1915, i. 516. 
use of, as a fertiliser. 1914, ii. 294. 
AmorpPHOUS PHASE, part played by, in hardening of steels. 1914, ii. 368. 
AMSLER TeEsTiInG Maoutne. 1912, i. 569. 
AMSLER-LAFFON TEstTING MAcHINE. 1915, ii. 309, 
ANALYSES, TYPICAL— 
bauxite. 1912, ii. 467; 1913, 1.529; 1914,i. 748; 1915, i. 501. 
carnotite, Pennsylvania. 1915, i. 489. ; 
chillagite. 1917, i. 288. 
chisel steel. 1916, i. 361. 
chrome ore, Rhodesia. 1912, ii. 454. 
clayband iron ore, Scotch. 1918, i. 470. ‘ 
coal, United States. 1915, i. 506, 509; 1917, i. 309, ii. 364. 
coal, Western Australia. 1914, ii. 290; 1915, i. 511. 
dolomite, Italy. 1912, i. 456. 
dolomite, United States. 1912, ii. 468. 
ferro-manganese, United States. 1920, ii. 346. 
fuel, Canada. 1918, ii. 450. 
high-speed steel. 1916, ii. 381. 
ingotiron. 1911, ii. 608. 
iron ore, Africa, Hast. 1915, i. 483. 
iron ore, Africa, West. 1917, i. 284. 
iron ore, Algeria. 1911, i. 518, ii. 475; 1912,i. 435; 1913, ii. 501. 
iron ore, Australia, 1912, ii. 450; 1913, ii. 508. 
iron ore, Bosnia. 1911, ii. 471. 
iron ore, Brazil. 1912, ii. 453; 1914, ii. 269; 1915, i. 487. 
iron ore, Bulgaria. 1914, ii. 267. 
iron ore, Canada. I911, ii. 476; 1912, i. 437; 1913, i. 510, 511; 1914, 
ii. 268; 1915, i. 483; 1917, ii. 340; 1919, i. 617. 
iron ore, Ceylon. 1913, ii. 499. 
iron ore, Chili. 1912, ii. 320; 1914, ii. 270; 1915, i. 487. 
iron ore, China. 1912,i1.432; 1913,i1.509; 1914,i. 572,573 ; 1916, i. 290 ; 
‘1917, ii. 340. 
iron ore, Cuba. 1911, ii..479; 1912, i. 440; 1913, i. 516; 1915, i. 486; 
1916, i. 294. 
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ANALYSES, TYPICAL— : 
iron ore, Finland. 1916, i. 289. % 
iron ore, Forest of Dean. 1919, ii. 459. 
iron ore, France. 1913, ii. 496, 497. 
iron ore, Germany. 1913, ii. 497. 
iron ore, Greece. 1913, 1. 450; 1914, i. 575. 
iron ore, Hungary. 1911, i. 517; 1913, ii. 498. 
iron ore, Newfoundland. 1916, i. 292. 
iron ore, Philippines. 1912, i. 434; 1916, i. 290. 
iron ore, Poland. 1915, i. 481. 
iron ore, Sardinia. 1911, ii. 473. 
iron ore, Scotland. 1911, ii. 470. 
iron ore, South Africa. 1912, 1. 486; ii. 449. 
iron ore, Spain. 1913, ii, 499; 1916, i. 289. 
iron ore, Sumatra. 1916, i. 290. 
iron ore, Sweden. 1914, ii. 267. 
iron ore, Togoland. 1916, i. 292. 
iron ore, Trinidad. 1912, ii. 453. 
iron ore, Tunis. 1913, ii. 502. 
iron ore, United States. 1912, i. 489; 1913, i. 513, 11. 505; 1914, i. 574, 

ii. 268; 1916, i. 293; 1917, i. 283; 1920, ii. 310. 
iron ore, Venezuela. 1913, ii. 508. 
magnesite, Cyprus. 1912, ii. 469. 
magnesite, India. 1912, ii. 470. 
magnesite, Quebec. 1912, ii. 470. 
magnesite, South Africa, 1912, ii. 470. 
malleable castings, blackheart. 1917, 11. 318, 330. 
manganese ore, Brazil. 1911, i. 524. 
meteorites. I911, i. 525, ii. 484; 1912, i. 443, 11. 458; 1914, i. 578, 579,- 
li. 274. 
pigiron, Japanese. 1911, ii. 548. 
pig iron for malleablising. 1917, ii. 310, 323, 329. 
pig iron, Mayari. 1913, i. 596. 
Roman iron. 1912, i. 120, 127. 
shell steel. 1915, i. 619; 1916, i. 364. 
tool steel. 1911, ii. 623; 1913, i. 670. 
tungsten ore, Spanish. 1912, ii, 457. 

ANALYSIS— 
arcimagesin. 1920, ii. 319. 
appliances for. 1916, i. 400. 
commercial. 1919, ii. 540. 
electro-chemical. 1911, i. 684; 1914, ii. 392; 1919, ii. 537. 
electrolytic. 1913, ii. 706; 1914, ii. 392; 1918, ii. 508. 
magnetic. 1917, ii. 441; 1918, i. 522, ii. 505; 1920, i. 749. 
magnetic, of manganese steel. 1921, i. 462. 
magnetic, of rock drills. 1921, ii. 409. 
magnetic, of steel products. 1917, ii, 441. 
magnetic, for studying the structure of iron alloys. 1918, ii. 375 (Paper). 


mechanicalising, as an aid to accuracy and speed. 1911, i. 332 (Paper) ; 
li. 660; 1912, i. 606. 
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ANALYSIS— 

metallurgical, speeding up. 1919, i. 701. 

microscopic. 1911, i. 682; 1913,i. 676; 1920, ii. 312. 

spectrum, reactions in Bessemer process revealed by. 1920, i. 717. 

spectrum, quantitative. 1914, i. 745. 

thermal, of iron-chromium steels. 1920, i. 403 (Paper). 

use of iron cruciblesin. 1921,i1.472. 

Anatysis, Mrtuops. See also Sampling. 

alumina, precautions in weighing of. 1916, i. 401. 

alumina, estimation of, in aluminium. 1912, ii. 621. 

alumina, separation of, from ferric oxide. 1911, ii. 661. 

aluminium, estimation of, in iron and steel. 1915, ii. 329; 1916, i. 400, 

aluminium, separation of, from iron and chromium, 1911, i. 683, ii. 662 ; 
1912, ii. 619, 623; 1914, i. 747; 1915, i. 633. 

aluminium alloys. 1913, ii. 705. 

aluminium dust. 1917, ii. 469. 

arsenic, estimation of, in iron ore. 1914, i. 746. 

arsenic, estimation of, iniron and steel. 1911,i. 683; 1915, i. 630, ii. 329. 

arsenic, separation of, from tungsten. 1915, ii. 334. 

asphalt, estimation of, in petroleum. 1914, ii. 396. . 

bauxite. 1914, i. 748. 

blast-furnace slag, sampling of. 1921, i. 408. 

benzene, estimation of, in coal-tar oil. 1917, i. 424. 

benzol, estimation of, in coal gas. 1917, ii. 469. 

benzol, estimation of, in coke-oven gas. 1921, ii. 421. 

bogiron ore. 1914, i. 746. 

boron, estimation of, in boron steel. 1917, i. 420. 

boron, estimation of, in iron. 1915, ii. 330. 

calcium oxide, estimation of, in ores. 1912, i. 610. 

carbon, Eggertz test for. 1912, ii. 618; 1917, ii. 463; C.S.M., 1917, 
viii. 1. 

carbon, estimation of, apparatus for. 1911, i. 683; 1912, i. 604; 1913, 
ii. 697; 1918, i. 508. 

carbon, estimation of, in iron and steel and ferro-alloys. 1911, i. 682, 683, 
ii. 656; 1912, i. 601, 608, ii. 617; 1913, i. 690, ii. 367 (Paper), 697; 
1914, ii. 391; 1915, i. 630, ii. 329; 1916, i. 399; 1917, i. 420, ii. 463 ; 
1919, i. 700; 1920, i. 763, ii. 396; 1921, i. 471, ii. 420. 

carbon, estimation of, by micrographical methods. 1917, ii. 462. 

carbon, estimation of, in nickel. 1912, ii. 619. 

_ carbon, test for,in minerals. 1917, ii. 467. 

carbon dioxide, estimation of, in coal. 1921, i. 473. 

carbon dioxide, estimation of, in smoke. 1912, i. 613, ii. 627. 

carbon monoxide, estimation of. 1912, i. 612; 1913, i. 696. 

cast iron, estimation of sulphurin. 1921, i. 471. 

chrome bricks. 1921, ii. 421. 

chromeiron ore. 1920, ii. 397. 

chrome ore, estimation ofironin.,. 1912,ii. 623; 1913,i. 693; 1921, ii. 421. 

‘chromium, estimation of, in high-speed steel. _. 1920, ii. 397. 

chromium, estimation of, in iron and steel. 1913, i. 691, ii. 700; 1914, 
i, 743, ii..392 ; 1915, i. 632, ii. 330; 1916, ii. 468; 1917, i. 421, ii. 467 ; 
1918, ii. 508; 1919, ii. 5389; 1921, ii. 420. 
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Awnatysis, MrtHops— 

chromium, estimation of,in ores. 1911, ii. 661 ; 1913, ii. 707 ; 1914, i. 747, 
ii. 394. 

chromium, separation of. 1911, ii. 662; 1912, i. 604; 1913, i. 694, ii, 701, 
708; 1914, i. 747; 1920, ii. 398. 

chromium-nickel alloys. 1917, i. 422. 

chromium steel. 1920, i. 763. 

chromium-tungsten steel, estimation of chromium in. 1911, i. 683. 

coal. 1912, ii. 627; 1913, i. 695; 1915,i. 635; 1916, i. 402; 1921, i. 473, 
ii, 421. 

coal, estimation of ashin. 1912, ii. 628. 

coal, estimation of carbonin. 1921, i. 473. 

coal, estimation of coke in.- 1911, i. 689. 

coal, estimation of moisture in. 1913, ii. 708; 1917, i. 423. 

coal, estimation of nitrogen in. 1915, i. 635, ii. 335; 1916, ii. 467. 

coal, estimation of sulphur and phosphorusin. 1911, i. 690, ii. 667; 1921, 
i. 473, ii. 421. 

coal, estimation of volatile matter in. 1912, ii. 628; 1921, ii. 421. 

coal, sampling of. 1911, i. 688, ii. 668 ; 1912, i. 611; 1913, i. 534; 1915, 
i. 635; 1917,i1. 305; 1919, ii. 541. 

coal-dust. 1914, ii. 396; 1921, ii. 421. 

coal-gas. I911, ii. 669; 1915, i. 636; 1917, ii. 469. 

coal-tar, estimation of toluene and benzene in. 1917, 1. 424. 

bore estimation of, in cobalt steel. 1918, i. 441 (Paper); 1921, 
ii. 420. 

cobalt, estimation of, in high-speed steel. 1914, ii. 52 (Paper). 

cobalt, estimation of, in iron and steel. I9I11, ii. 663; 1913, ii. 705; 
1914, i. 743, ii. 392. 

cobalt, estimation of, in ores. ~1915,;i. 633; 1917, i. 423, ii. 468. 

cobalt, estimation of, in presence of nickel. 1915, i. 633. 

cobalt, separation of, from nickel. 1911, i. 687. 

coke. 1911, ii. 560, 668; 1912, ii. 540, 627; 1921, ii. 421. 

coke, estimation of, in coal. 1911, i. 689. 

coke, estimation of nitrogen in. 1915, i. 635, ii. 335. 

coke, sampling of. 1911, i. 688; 1912, i. 611; 1913, ii. 543. 

coke ash, sampling of. 1915, ii. 335. 

coke-oven gas, estimation of benzolin. 1921, ii. 421. 

coke-oven gas, estimation of cyanogen contpounds in. 1911, i. 690. 

copper, estimation of, in steel. 1912,1. 604; 1914, ii. 392; 1915, i. 632. 

ferric oxide, estimation of, Knecht & Hibbert’s method: 1914, ii. 395. 

ferric oxide, separation of alumina from. 191], ii. 661. 

ferro-alloys, estimation of carbon in. 1912, ii. 382, 618; 1920, i. 763 

ferro-alloys, estimation of titanium and vanadium in. 1914, i. 744. 

ferro-boron. I911, ii. 657; 1912, i. 610. 

ferro-chromium. 1912, i. 608; 1915, ii. 332; 1917, i. 421. 

ferro-nickel, estimation of nickelin. 1912, ii. 620. 

ferro-silicon. 1912, ii. 619; 1918, i. 555. 

ferro-tungsten, estimation of tungsten in, 1912, ii. 620. 

ferro-vanadium. 1913, ii. 704; 1915, ii. 331. 

flue-gas. 1911, i. 690; 1912, i. 612; 1913, i. 696, ii. 710; 1915, i. 636, 
ii, 386; 1916, i. 402; 1921, i. 473. 
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ANALysis, MerHops— 

fuel. 1911, i. 688, ii. 667; 1912, i. 611, ii. 627; 1913, i. 695, ii. 708; 
1914, ii. 396; 1915, i. 635, ii. 335; 1916, i. 402, ii. 469; 1917, i. 423; 
1919, ii. 541; 1921, i. 473, ii. 421. 

fuel, sampling of. 1913, ii. 708. 

fuel, liquid. 1913, i. 695. 

galvanisediron. 1917, ii. 465. - 

gas. 1911, i. 690, ii. 668; 1912, i. 612, ii. 628; 1913, i. 696, ii. 709; 
1914, i. 748, ii. 396; 1915, i. 636, ii. 336; 1916, i. 402, 11. 469; 1917, 
i, 424, 11.469; 1919, ii. 541; 1921, i. 473, ii. 421. 

gas, apparatus. I911, i. 690, ii. 669; 1912, ii. 629; 1913, i. 696, 697; 
1914, i. 749, ii. 396. er 

gas, combustion chart for checking 1914, i. 749. 

gas, compensator for. 1917, ii. 469. ~ 

gas, estimation of, in steel. 1919, ii. 539. 

gaseous mixtures. 1919, ii. 542, 

high-speed steel. 1914, i. 745; 1920, ii. 397. 

high-speed steel, estimation of cobalt in. 1914, ii. 52 (Paper). 

high-speed steel, estimation of phosphorus in. 1917, i, 421. 

iron and steel. I9I11, i. 682, ii. 656; 1912, i. 601, ii. 617; 1913, i. 688, 
li. 697 ; 1914, i. 742, ii. 391; 1915, i. 630, ii. 329; 1916, i. 399, ii. 468 ; 
1917, i. 420, ii. 462; 1918, ii. 508; 1919, i. 700, ii. 537; 1920, i. 763, 
ii. 396; 1921, i. 471, ii. 420. 

iron, separation of. I911, ii. 662; 1912, i. 608, ii. 619, 623, 625; 1913, 
i, 694, ii. 708; 1914, ii. 394; 1916, ii. 468; 1921, i. 472. 

iron, titration of. 1912, i. 693; 1921, i. 472. 

iron alloys, estimation ofironin. 1913, i. 690, 

iron ore. I911, i. 685, ii. 660; 1912, i. 607, ii. 622; 1913, i. 692, i1. 707; 
1914, i. 746, ii. 393; 1915, i. 632, ii. 333; 1916, i. 401; 1917, i. 423, 
ii. 467; 1919, ii. 540; 1920, i. 763, ii. 397; 1921, i. 472, ii. 421. 

iron ore, sampling of. I911, i. 685; 1912, i. 607; 1913, i._692, ii. 707; 
1914, i. 746; 1915, ii. 333; 1917, i. 423; 1918, ii. 437. 

iron sulphide, estimation of, by electrolytic means. 1918, ii. 508. 

lime, estimation of, in basic slag. 1911, i. 688, ii. 666; 1914, i. 746. 

magnesia, estimation of, in presence of alkalies. 1919, ii. 541. 

magnesia, estimation of, in ores and slags. 1914, i. 746. 

magnesite. 1915,i. 634; 1919, i. 627; 1921, 1. 473. 

manganese, estimation of, in ferro-vanadium. 1915, ii. 331. 

manganese, estimation of, in high-speed steel. 1920, ii. 397. 

manganese, estimation of, in iron and steel. 1911, i. 683, ii. 657; 1912, 
i. 605, ii. 619; 1913, 1. 693, ii. 701; 1914, i. 743, ii. 392; 1915, 11. 330 ; 
1917, i. 421, ii. 464; 1918, ii. 508; 1919, ii. 539; 1921, ii. 421, 

manganese, estimation of, in ores. 1911, i, 686, ii. 662; 1912, 1. 609, 
ii. 623; 1913, i. 693; 1914, ii. 394; 1917, 11. 467. 

manganese, separation of. 1912, i. 608 ; 1913, i. 694, ii. 701; 1914, ii. 394 ; 
1920, ii. 398; 1921, i. 473. 

manganese ore. 1914, i. 746, 

methane, estimation of, in mine-gas. 1912, ii. 515. 

methane, estimation of, in producer-gas. 1912, ii. 628. 

mine-air. 1916, ii. 412. 

mine-gas. 1912, i. 613, ii. 515. 

molybdenum, estimation of, iniron and steel. 1920, ii. 397. 


b 
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molybdenum, estimation of, in ores. 1911, i. 686, 11, 668 ; 1912, ii. 624 ; 
1917, ii. 468; 1920, ii. 398. k 

molybdenum, separation of. 1912, ii. 624; 1915, i, 633. 

monel metal. 1914, ii. 392. 

natural-gas. 1914, i. 615, ii. 396; 1916, i. 402, ii. 469. 

nichrome. 1917, ii. 464. 

nickel, estimation of carbonin. 1912, 1i. 619. 

nickel, estimation of, in cobalt steel. 1918, i. 441 (Paper); 1921, ii. 420. 

nickel, estimation of, in ferro-nickel. 1912, ii. 620. 

nickel, estimation of impuritiesin. 1914, 1. 744. 

nickel, estimation of, in iron and steel. 1911, i. 684, ii. 658; 1912, i. 605 ; 
1913, ii. 702, 705; 1914, ii. 392; 1915, i. 632, ii. 331; 1916, i. 401; 
1917, i. 422; 1921,i. 471. 

nickel, estimation of, in ores. 1911, ii. 663; 1917, i. 423, 11. 468. 

nickel, separation of. 1911, i. 687. _ 

nickel-chromium alloys. 1917, i. 422. 

nickel-zirconium alloys, 1917, ii. 464. 

nitrogen, estimation of,in coalandcoke. 1915, i. 635,11. 335 ; 1916, 11. 469, 

nitrogen, estimation of, in steel. 1915, i. 631, ii, 48. 

oilshale. 1919, ii, 541. 

ores. 1911, i. 685; 1912, i. 607, ii. 622; 1914, i. 7463; 1915, i. 632; 
1916, i. 401, ii. 468; 1917, i. 423; 1920, i. 763, 11.397; 1921, i. 472, ii. 
421. é : 

oxygen, estimation of, inironandsteel. 1911, ii. 660 ; 1912,i. 601, ii. 621 ; 
1913, i. 690, ii. 698; 1918, i. 555; 1919, i. 700; 1920, ii. 396; C.S.M., 
1913, v. 70. 

oxygen, estimation of, in petroleum. 1913, ii. 708. 

oxygen, estimation of, in tungsten. 1913, ii. 704. 

oxygen, use of, in estimating carbon in ferro-alloys. 1912, ii. 618. 

palladium, estimation of, iniron. 1913, ii, 702. 

permanganate titrations. 1914, i. 747, 

petroleum. I911,i1.668; 1915,ii. 335; 1916, i. 402, 11.469; 1917, i. 423. 

petroleum, estimation of oxygenin. 1913, ii. 708. 


petroleum, estimation of sulphur in. 1912, i. 612; 1913, i, 696, ii. 709; 
1914, ii. 396. 

petroleum, estimation of water in. 1915, i. 635, 

phosphoric acid, estimation of. 1911, ii. 667; 1912, ii. 627. 

phosphorus, estimation of, in coal. 1911, ii. 667. 

phosphorus, estimation of, in high-speed steels. 1921, i. 421. 

phosphorus, estimation of, in iron and steel. 1912, i. 602; 1913, i. 437 
(Paper), 691, ii. 699, 705; 1914, i. 742; 1919, i. 700, ii. 537; 1920, 
1. 763; 1921, i. 471, ii. 420. 

phosphorus, estimation of, iniron ores. 1913, i, 692. 

phosphorus, estimation of, occlusion of iron in. 1917, ii. 468, 

phoabhortss estimation of, in presence of tungsten. 1917, ii. 468; 1919, 
ii. H ° 

phosphorus, estimation of, in vanadium steels. 1915, i. 632, 

phosphorus, separation of. 1915, i. 633. 

pigiron. 1913, i. 688; 1915, ii. 265. 

pig iron, estimation of chromium in. 1918, ii. 508, 
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Awatysis, MrrHops— 

pig iron, estimation of phosphorus in. 1919, ii. 537. 

pig iron, estimation of sulphurin. 1914, i. 510 (Paper); 1920, ii. 396. 

pig iron, sampling of. 1912. ii. 617. 

producer-gas. 1916, i. 402; 1917, i. 424. 

producer-gas, estimation.of methane in, 1912, ii. 628. 

ote estimation of tar, dust and water in. 1912, ii. 506; 1921, 
i. 

pyrites, estimation of sulphur in. 1914, i. 746. 

rare metals, estimation of, in steel. 1919, ii. 539. 

refractory materials. 1912, ii. 622; 1914, i. 746; 1915, i. 632; 1920, 
li. 319; 192], 1. 473, ii. 421. 

silica, estimation of. I9I11, ii. 667; 1912, i. 609; 1917, ii. 467. 

silicon, estimation of, in ferro-silicon. 1912, ii. 619; 1915, ii. 329. 

“ye Nee otigeas of, iniron and steel. 1911, ii. 657; 1912, 1. 602; 1914, 
ii ; 

slag. I911, i. 688, ii. 666 ; 1913, i. 694; 1914,i. 746,ii. 395; 1915, i. 634; 
1919, ii. 537. 

oe of lime and manganese in. I9I1, i. 688, ii. 666; 1914, 
i. 746 

slag, estimation of phosphorus in. 1919, ii. 537. 

slag, estimation of, in steel. 1921, i. 430. 

slag, estimation of sulphurin. 1920, ii. 396. 

smoke, estimation of carbon-dioxide in. 1912, i. 613. 

solutions. 1912, ii. 627. 

steelalloys. 1913, ii. 703; 1920, i. 763. 

steel billets, sampling of. 1913, i. 638. 

sulphate, Baumann’s method of determining. 1921, i. 471. 

sulphur, estimation of, in coal-gas. 1911, 11. 669. 

sulphur, estimation of, in fuel. 1911, i. 690, ii. 667; 1912, ii. 628; 1913, 
i. 696, ii. 709; 1916, ii. 469; 1921, i. 473, ii. 421. 

sulphur, estimation of, iniron and steel. 1911, i. 412 (Paper), 683, 11. 657 ; 
1912, i. 602, 604; 1913, 1. 691; 1914,i. 510 (Paper), 743, ii. 391; 1916, 
1, 400; 1919, i. 701, ii. 539; 1920, ii. 396; 1921, i. 339 (Paper), 471. 

sulphur, estimation of, in malleable castiron. 1921, ii. 420. 

sulphur, estimation of, in petroleum. 1912, i. 612. 

sulphur trioxide, estimation of, in flue-gas. 1913, i. 696. 

tantalum, estimation of, in steel. 1917, ii. 465. 

tar, estimation of, in producer-gas. 1912, ii. 506; 1921, i. 396. 

tar, sampling of. 1912, i. 611. 

thorium, separation of, fromiron. 1916, ii. 468. 

tin, estimation of, in ores. 1912, ii. 626. 

tin, estimation of, in tin plate. I911, ii. 660; 1917, i1. 466. 

titaniferousiron ore. 1912, i. 610. 

titaniferous minerals, estimation ofironin. 1911, ii. 661. 

titanium, estimation of, in iron and steel. 1913, ii. 703; 1914, 1. 743, 
744, 

titanium, estimation of, in ores. L911, i. 687, i1..663 ; 1912, i. 611, ii. 625 ; 
1913, i. 692; 1914, i. 748, ii. 394, 395; 1917, ii. 468; 1920, i. 763. 

titanium, estimation of, in zirconium ores. 1920, 11. 398. 

titanium, separation of, 1912, ii. 625; 1914, i, 744; 1920, i. 763. 
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Awnatysis, MerHops— 
toluol, estimation of, in coal-gas. 1917, ii. 469. _ 
tool steel. 1917, 1. 421. 
tungsten. 1914, ii. 392; 1915, i. 632; 1921, 1. 472. 
tungsten, estimation of, in ferro-tungsten. 1912, ii. 620; 1920, ii. 397. 
tungsten, estimation of, in iron and steel. 1912, 1. 606; 1919, i. 701. 
tungsten, estimation of, in ores. 1911, i. 687, ii. 664; 1912, 1. 611, ii. 625 ; 
1915, ii. 334. . 
tungsten, estimation of oxygen in. 1913, ii. 704. 
tungsten, separation of. 1912, ii. 624; 1915, i. 638, ii. 334. 
tungsten ores. 1920, ii. 398. 
tungsten steel. 1920, i. 763. 
uranium, estimation of. 1914, i. 743; 1919, i. 701. 
uranium, separation of, from vanadium. 1912, ii. 626. 
vanadium, estimation of, in high-speed steel. 1920, ii. 397. 3 
vanadium, estimation of, in iron and steel. 1911, i. 684, ii. 659; 1912, 
ii. 621; 1913,i. 691, ii. 703, 705; 1914, i. 743, 744; 1915, ii. 330; 1916, 
ii. 468; 1921, i. 471. 
vanadium, estimation of,in ores. 1911, i. 688,11. 665 ; 1912, 1. 611, 11, 626 ; 
1913, i. 694; 1914, ii. 395; 1916, ii. 468; 1917, ii. 467. 
vanadium, separation of. 1912, ii. 626; 1915, i. 633; 1916, i. 401. 
vanadium, titration of. 1916, i. 401. 
vanadium steel. 1920, i. 763. 
zirconium, estimation of,in ores. 1920,1. 763; 1921, i. 472. 
zirconium, estimation of, in steel. 1920, ii. 397. 
zirconium, estimation of, in zirconium ore. 1920, ii. 398. 
zirconium, separation of. 1914, ii. 395; 1919, ii. 589; 1920, i. 763. 
zirconium alloys. 1917, ii. 464. 
zirconium phosphate, precipitation of. 1919, 1. 698, 
ANALYTICAL OPERATIONS. 1915, i. 632. 
ANALYTICAL SAMPLES, standard. 1918,1. 554; 1921, i. 471. 
AwnatourA. See also Asia Minor. 
coalin. 1920, i. 693. 
chromite in. 1920, i. 673. 
Ancuors, steel, manufacture of. 1917, i. 390. 
AnprrRson Exercrric Furnace. 1913, ii. 621. 
ANDREW CARNEGIE SCHOLARSHIPS. See Carnegie. 
Anisotropy of coarse-grained metals and alloys. 1915, ii, 321, 323. 
Angovu. See also France. 
ANJOU AND BrirTany, iron ore deposits of. 1914, ii. 142; 1921, ii. 37. 
Anneatina. See Heat-treatment. 
Ansontrz Instrument for deep boring. 1914, ii, 275. 
ANTHRACITE, preparation of. 1921, ii. 359. 
ANTHRA-CoAL. 1921, ii. 353. 
APHEGRAPH. 1912,1. 568; 1913, i. 656. 
AppEL ELECTRIC CRUCIBLE FurNacE. 1913, ii. 612. 
Aro Furnaons. See Hlectric Furnaces, 
Axo ImaGEs in chemical analysis. 1920, ii. 319. 
Arco WuxLpina. See Welding. 
ARcING, prevention of, in bomb calorimeters, 1917, ii. 361. 
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ARGENTINA— 
iron industry of. 1921, i. 407. 
petroleumin. 1911,i. 557,ii.516; 1912,1.476; 1914,i.612; 1915, i. 523; 
1916, i. 318; 1917, ii. 374; 1919, i. 643; 1920, ii. 335. 
steelworks in. 1920, i. 722. = 
Arizona. See also United States— 
iron orein. 1912, i. 437. 5g 
manganese orein. 1911, 1. 523; 1920, i. 672. 
ARKANSAS. See also United States— 
manganese orein. 1920, ii. 310; 1921, i. 375. 
Armco Iron, See also Ingot Iron— 
manufacture of, in open-hearth furnace. 1921, i. 420. 
microstructure of. 1917, ii. 233 (Paper). 
physical changesin. 1920, ii. 389. 
ARMOUR-PrERCcING PRogEcTILES. 1913, ii. 248 (Paper). 
ARMOUR PLATE— 
heat-treatment of. 1912, ii. 577. 
manufacture of. 1911, i. 640; 1914, i. 699. 
manufacture of, Simpson process. 1911, ii. 604. 
United States Government plant at Charleston. 1921, ii. 382. 
use of alloy steel for. 1919, ii. 524. 
ARMOUR PLATE Mr, Italian. 1911, ii. 575. 
ARNOLD’S ALTERNATING STRESS TESTING MAcHINE, 1917, ii. 107, 
ARSEM Vacuum Furnace. 1912, ii. 621. 
ARSENIC— 
analysis of. See Analysis. _ 
influence of, on steel. 1913, 1. 674; 1920, ii. 387. 
occurrence of, iniron ore. 1915, i. 487. 
ARSENIDES of iron and manganese, preparation of. 1912, i. 588, 609 
ARTIFICIAL-GAs, See Producer-gas, Coke-oven gas, etc. 
ARTILLERY ConstRUCTION. 1915, ii. 297; 1916, ii. 446. 
ASBESTOS— 
in Canada and United States. 1915, i. 502. 
mode of occurrence of. 1912, ii. 467. 
Asu, See Coal Ash. 
Asta Minorn— 
chromite in. 1911, ii. 483; 1920, ii. 311. 
coalin. 1914, i. 600; 1919, i. 639; 1920, 1. 693; 1921, i. 383. 
iron orein. 1915, i. 481. 
petroleum in. 1914, ii. 297. 
ASPHALT— 
analysis of. See Analysis. 
artificial, manufacture of. 1912, i. 477. 
classification of. 1914, i. 615. ; 
composition of. 1915, i. 526. 
preparation of. 1912, ii. 500. 
ASPHALT, GEOGRAPHICAL DISTRIBUTION OF-— 
Italy. 1913, i. 559. 
Switzerland. 1913, i. 559. 
Trinidad. 1912, ii. 500; 1920, ii. 336. 
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ASPHALT, GEOGRAPHICAL DISTRIBUTION OF— 
United States. 1913, i. 560. 
Venezuela. 1921, i. 392. 
world’s deposits. 1913, ii. 556. 
AsPHALTIC MINERALS, occurrence of. 1913, ii. 556. 
ASPHYXIATION by blast-furnace gases. 1912, 1. 502. 
Assoctatr Cass or MemBersuip, formation of. 1916, ii. 2. 
ATELIERS DE LA Muss, visit to and description of. 1913, ii. 457. 
Aruus-Griveanns, coke-ovens at. 1913, ii. 455. 
Atom, core of the. 1921, ii. 414. 
Atomic METALLURGY. 1920, i. 758. 
Atomic STRUCTURE of metals. 1921, i. 466. 
Atomic WricHT— 
of carbon. 1915, ii. 333. 
ofiron. 1912, ii. 608; 1920, ii. 392. 
of metals. 1911, i. 670; 1917, ii. 356. 
of molybdenum. 1916. i. 389. 
of nickel. 1914. ii. 382. 
of nitrogen. 1911, i. 690; -1912, i. 613. 
of phosphorus. 1912, ii. 608; 1913, i. 683. 
of vanadium. 1914, i. 748. 
of zirconium. 1917, ii. 356. 
Aveust Murrie Furnacn. 1913, ii. 638. 
AUSTENITE, definition of. 1912, ii. 376. 
Maurer’s. 1912, ii. 308. 
Austin Moror Co., Lrp., foundry of. 1920, ii. 355. 
AvsTRALIA. See also under names of States. 
blast-furnaces in. 1914, ii. 323; 1919, ii. 487; 1920, i. 705. 
coalin. I911, ii. 511; 1912, i. 469; 1914, ii. 290; 1915, i. 511; 1916, 
i. 809; 1917, 1. 312; 1919, ii. 473; 1920, ii. 326. 
electric steel foundriesin. 1915, ii. 275; 1918, 1. 505; 1919, ii. 495. 
graphite in. 1919, i. 626. 
iron orein. 1912, ii. 449; 1919,i. 617; 1921, ii. 335. 
- iron and steelindustry of. 1911, ii. 556; 1918, i. 558; 1920, i. 705, 721; 
1921, ii. 365. 
ironworks in. 1914, ii. 349; 1915, ii. 264; 1919, i. 652. 
magnesite in. 1919, ii. 465. : 
manganese orein. 1919, ii. 461; 1920, ii. 311. 
mining lawin, 1912, ii. 517. 
petroleumin. 1921, ii. 355. 
specifications for rails and fishplates. 1921, ii. 407. 
specifications for steel. 1920, ii. 385. 
statistics of. See Statistics. 
tungsten in. 1917, 1. 288; 1918, ii. 434. 
AUSTRIA— 
oe 1911, i. 543, ii. 507; 1912, i. 463, ii. 480; 1913, i. 537; 1921, 
1. : 
iron ore in. I9]1, i. 514, ii. 470; 1914, ii. 266, 
magnesite in. 1920, i. 676, ii. 315. : 
petroleum in, 1912, i. 473, ii. 494; 1913, 1. 551; 1915, ii. 243. 


— 
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AUTOGAS GAs-PRoDUCER. 1918, ii. 459. 
AvUTOGENOUS WeLpinG. See Welding. 
AUTOMOBILE ConsTRUCTION— 

composition of alloys for. 1912, i. 587. 


heat-treatment of steel for. 1915, ii. 295; 1916, ii. 443; 1918, ii. 485; 
192hi. 442, * 


manufacture of castings for. 1911, ii. 612; 1918, ii. 468; 1921, ii. 396. 
manufacture of steel for. 1917, i. 368. 


properties of steel for, 1915, i. 613; 1916, i. 379; 1920, i. 746; 1921, 
1. 459; 1921, ii. 398, 404. 


tests of steel for. 1912, ii. 588. 
specifications of steelfor. I911,ii. 612; 1912,i. 575; 1916, ii, 451. 
Avery Testinc Macutnes. 1915, i. 604. 
Axess, manufacture of. 1921, ii. 380. 
AXLES— 
cracksin. 1921, i. 460. 
failure of. 1914, ii. 372. 
heat-treatment of. 1918, i. 527, ii. 484; 1919, ii. 509; 1921, i. 437. 
manufacture of. 1918, i, 520. 
specifications for. 1912, i. 574. 
tests of. 1915, i. 609 ;- 1917, i. 409, 


B 
Bacxstrom’s THEory of origin of Kiruna ores. 1911, ii. 114 
Bacteria, iron-depositing. 1920, 1i. 668; 1921, ii. 418. 
Baaa@auey Process for treating flue-dust. 1915, ii, 225. 
Batrp, ANDREW & Son, Lrp., foundry plant of. 1920, ii. 355. 
Barrp MetuHop of chilling castings. 1911, ii. 570. 
BakER-NEUMANN CHARGING MAcutne. 1911,i. 586. 
Batpwin’s Lrp.— 
blast-furnace plant at Margam. 1920, ii. 348. 
coke-oven plant of. 1920, ii. 330; 1921, ii. 352. 
steel plant of. 1921, i. 427. 
tinplate works of. 1920, ii. 370. 
Batine Preuss, scrap. See Scrap. 
BauKans. See also under names of Countries. 
coalin. 1911, ii. 507. 
iron orein, 1911, ii. 471. 
manganese orein. I911, ii. 482. 
Batt BEARINGS— 
manufacture and tests of. 1914, ii. 371; 1915, 1. 613; 1918, ii. 488. 
microstructure of. 1916, i. 388. 
Batt Harpness Test. See Tests. 
Bat AND Norton CONCENTRATION Process. 1913, i. 523; 1915, i. 496. 
Batuiot Curona. 1912, ii. 539. 
Batits— 
etched, for Brinell test. 1921, ii, 397. 
steel, elastic indentation of, under pressure. 1918, i. 537. 
steel, manufacture of. 1911,i. 640; 1914, ii. 371; 1918, ii. 488, 
BaRBA AND LEBLANT Sprine Tur. 1913, ii. 442. 
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Bar-Irnon Prune. 1916, i. 353. 
Barium, preparation of. 1913, ii. 686. 
Barran, Joun & Son, Lrp., works of. 1912, ii. 426. 
BARRELS, steel, manufacture of. 1915, ii. 299. 
Bars. See also Test Bars. 
bright steel, rolling of. 1915,1. 591; 1919, i, 671. 
corrosion of, in reinforced concrete. 1918, i. 555. 
forged, properties of. 1920, i. 745. a 
influence of machining on tensile tests of. 1915. i. 599. 
manufacture of. 1914, ii. 350; 1920, ii. 367; 1921, i. 434. 
mild steel, influence of cold twisting on properties of. 1917, i. 400. 
segregation in. 1921, i. 429. 
steel reinforcement, specifications for. 1912, i. 574. 
torsional deformation of. 1918, i. 538. 
tests on. 1912, ii. 582, 587; 1918, ii. 493; 1920, i. 744. 
Basz Metat Inpustry. 1919, i. 703. 
Basic Lininas. See Furnace Linings. 
Basto Procsss, history of. 1911,ii.587; 1918,ii.470. See also Bessemer and 
Open-hearth. 
Basio Siac. See also Slag. 
composition of. 1915, ii. 283. 
conditions in steel-making practice. 1920, i. 265 (Paper). 
constitution of. 1911, i. 620; 1912, ii. 559; 1921, i. 428. 
formation of. 1920, i. 722. ; 
influence of fluorspar additions on phosphates in. €.8.M., 1920, x. i. 
manurial value of. 1917, i. 368; 1920, i. 722; 1920, ii. 358. 
mixing of, with native magnesites. 1917, ii. 354. 
phosphatesin. I911, ii. 126 (Paper); 1912, i. 537. 
phosphoric acid contents of. 1915, i. 575. 
solubility of. 1913, i. 694 ; 1920, i. 722. 
solubility of phosphoric acidin. 1916, i. 349. 
solubility of phosphoric oxide in. 1911, i. 688. 
utilisation of. 1912, ii. 559; 1913, ii. 626. 
Basset Procnss. 1921, i. 409, ii. 368. 
Baver Coxn-Oven. 1912, ii. 490, 491. 
Bauer Foran. 1912, ii. 568. 
Baumann’s Mernop of determining sulphate. 1921, i. 471. 
Baume anpD MAarprent Company’s Works, description of. 1913, ii. 471. 
BauxitE— 
analysis of. See Analysis. 
extraction of aluminium from. 1918, ii. 438. 
properties of. 1921, ii, 340. 
use ide a refractory material. 1912, ii. 467; 1916, i. 302; 1917, i. 301, 
ii. 355. 
BAUXITE, GEOGRAPHICAL DisTRIBUTION Or— 
Africa, West. 1919, ii. 465. 
British Guiana. 1918, ii. 438, 
Canada. 1921, i. 371. 
France. 1917, ii. 354. 
India. 1920, i. 669, 
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_Bavuxire, GEOGRAPHICAL DIsTRIBUTION OF— 
Italy. 1921, i. 372. 
Spain. 1921, i. 374. 
United States. 1912, i. 455, ii. 467, 642; 1913, ii. 528; 1915, ii. 226; 
1918, ii. 438. 
BavaRrta— 
clay and loam depositsin. 1921,i.377. - 
molybdenum orein. 1921, ii. 336. 
Baver-Prytscu APPARATUS for gas analysis. 1913, i. 697. 
Brams— 
hollow, testing of. 1913, i. 660. 
strength of. 1914, i. 705, 712. 
wide-flanged, manufacture of. 1917, i. 374; 1919, ii. 502; 1920, i. 728. 
Bears. See Blast-furnace Bears. 
Buav DE Rocwas-Orro Gas-Enotne. 1915, i. 413. 
BrEpDSson wire-rod mill. 1914, i. 686. 
BreEnive Coxr. See Coke and Coke-ovens. 
BELcHeER ISLANDS, iron ore in. 1921, ii. 335. 
Bertront Ironworks, blast-furnaces of. 1921, i. 401. 
Berteran WirE-Rop Minn. 1914, i. 686. 
BreLGrum— 
coalin. 1913, i. 537, ii. 537; 1915, i. 507; 1916, 1. 310; 1918, ii. 509; 
1919, ii. 473 ; 1921, i. 383. 
design of blast-furnace gas-enginesin. 1915, i. 409 (Paper). 
historical survey of metallurgy ofironin. 1913, ii. 8 (Paper). 
iron orein. 1913, ii. 496; 1919, i. 618. 
iron and steel industry, of. 1916, i. 403; 1919, i. 33 (Paper) ; 1920, ii. 
361; 1921, i. 406. 
manufacture of coke in. 1913, ii. 32 (Paper). 
statistics of. See Statistics. 
BeituamMy Gas-Eneine. 1912, ii. 507. 
Butts, steel, for power transmission. 1912, i. 554. 
Benarpos Process of electric welding. 1911, i. 637; 1912, i. 553; 1914, i. 
697; 1916, ii. 444. 
Benpine Trsts. See Tests. 
BENZINE— 
substitutes for, in safety-lamps. 1915, i. 537. 
treatment of, for manufacture of gasoline. 1920, ii. 337, 
BENZOL— 
analysis of. See Analysis. 
manufacture of. 1920, i. 698. 
recovery of. 1917,i. 316; 1921, i. 388, ii. 353. 
refining of. 1920, ii. 329. 
rectification of. 1917,i. 318; 1920, i. 698. 
BerG-uND HtrreNnwERKS GESELLSCHAFT, plant of. 1921, i. 406, 
BERNHARDT OreN-HeEARTH FuRNAcE. 1913, 11. 613. 
BERTHELOT-MAHLER CALORIMETER Bome. 1912, i. 458. 
BERTRAND Process of coating metals. 1911, i. 680. 
BussEMER ConvertTERS. See also Converters, Special Types, 
air pressures in, 1917, ii. 405, 


26 SUBJECT INDEX. 


BrssmMer Converters, blowers for. 1911, ii. 587. 
combination of, with electric furnace. 1913, ii. 617. 
dry blast for. 1916, i. 331. 
linings for. 1911, ii. 587; 1914, ii. 327; 1919, ii. 466. See also Furnace 
Linings. 
manufacture of charcoalironin. 1914, ii. 338. 
oil-fired. 1911, ii. 563; 1912, i. 517. 
preparation of bottoms for. 1915, ii. 277. 
use of, in foundries. 1911, ii. 563; 1912, i. 517, 576, ii. 543 ; 1913, i. 609, 
ii. 600; 1915, i. 562; 1916, i. 340; 1919, ii. 490; 1920, i. 711. 
BurssrmMEerR GoLD Mzpan AWARDS— 


Brearley, Harry. 1920, i. 10. Invernairn, Lord. 1918, i. 10. 
Darby, J. H. 1912, i. 22, ii. 7. Lamberton, A. 1917, i. 32. 
Fremont, C. 1921, ii. 7. Le Chatelier, H. 1911, i. 22. 
Giolitti, F. 1919, i. 8, ii. 6. Martin, P. 1915, i. 25. 
Greiner, A. 1913, i. 22. Riley, Edward. 1914, i. 20. 


Harbord, F. W, 1916, i. 20. : 
Bessemer Process. 1911, i. 620, ii. 586; 1912, i. 537; 1913, i. 680; 1917, 
ii. 405; 1920, i. 717. 
acid, 1920, ii. 356. 
acid, control of temperature in. 1921, ii. 377. 
basic. 192], i. 419. 
basic, behaviour of sulphur in. 1921, ii, 377. 
basic, deoxidation in. 1921, ii. 377. 
basic, lime in. 1918, ii. 472. 
desulphurisation in. 1918, 11. 472; 1919, 11. 496. 
development of, during 1871-1910. 1912, 1. 31. 
distribution of phosphorus during “after-blow” in. 1915, i. 161. 
economy of. 1915, i. 570. 
heat energy from. 1915, ii. 277. 
history of. 1913, i. 680; 1914, 14. 677. 
reactions in. 1920, i. 717. 
use of liquid ferro-manganese in. L911, ii. 586, 
use of manganese sesquifluoride in. 1914, ii. 338. 
use of roll scale in. 1917, i. 363. 
temperature measurements in. 1917, i. 364, ii. 406. 
BESSEMER AND OprENn-HiArte Procusses. See Duplex Process. 
BrEssrEMER StLEL, cold drawing of. 1919, ii. 519. 
Busv’s gauzeless lamps. 1917, i. 333. 
Buta, See Halberg-Beth. 
BErHLENEM STEEL CoRPORATION— 
blast-furnace plant at Maryland. 1920, ii. 348. 
gun shop of. 1917, i. 376. 
open-hearth practice of. 1921, ii. 374. 
rolling-mill plant of. 1920, ii. 368, 369; 1921, i. 432. 
steel-making plant of. 1920, ii. 362. 
Bran Gas-WasuHeEr. 1913, i. 586. 
Brstiocrarny. 1911, i. 705, ii. 683; 1912, i. 688, ii. 647; 1913, i. 720, 
ii, 730; 1914, i, 774, ii. 407; 1915, i. 662, ii. 352; 1916, i, 408, ii. 474; 
1917, i. 428, ii. 474; 1918, i. 529; 1919, i. 705, ii. 545; 1920, i. 764, ii. 
399; 1921, i. 475, ii, 424. 
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Brsrroararuy of allotropy of iron. 1912, ii. 272. 
of alloys. — 1912, ii. 37; 1917, i. 407. 
of alternating stress tests. 1921, 4i. 405. 
of blast-furnace slags. 1921, ii. 366. 
of briquetting of iron ore. 1917, ii. 43. 
of chromium steels. 1920, i. 436, 482. 
-of defects in ingots. 1912, ii. 30. 
of design of steel sections. 1919, ii. 502. 
of electrical resistivity. 1920, i.. 643. 
of electrostatic separation of flue-dust. 1920, i. 707; 1921, i. 404. 
of flash-points of gasoline-kerosene mixtures. 1920, i. 701. 
of fuel economy. 1919, ii. 472. 
of gases in steel. 1912, ii. 34. 
of gauge-making. 1918, i. 529. 
of hardness testing. 1920, i. 356. 
of iron carbon alloys. 1914, ii. 382. 
of iron ores in United States. 1913, ii. 506. 
of magnesite refractories, 1920, ii. 315. 
of methods of casting. 1912, ii. 30. 


of methods for estimating titanium and vanadium in ferro-alloys. 1912, 
i. 744, 


of peat. 1911, i. 547. 
of petroleum in Canadian North-West. 1921, ii. 355. 
of petroleum in Venezuela. 1921, i. 393. 
of protective coatings. 1919, ii. 535. 
of tungsten. 1920, i. 674. 
BIDERMANN-HARVEY OPEN-HeArtuH Furnace. 1911, 1. 618; 1912, i. 535. 
Brutet Breaker, hydraulic. 1917, ii. 419. 
Brtet-Mr1s, comparison of, in United States and Germany. 1912, ii. 141. 
Bruwets, steel, for drop-forgings. 1920, ii. 363. 
Brrurerert, for coating iron. 1920, i 760. 
BrruMEn, origin and geology of. 1913, i. 560. 
Birumrnovs Coan. See Coal. 
BLACcKBAND [RONSTONE— 
analyses of. 1918, i. 470. 
calcination of. 1913, i. 524. 
Bpnack-FINisHine of iron and steel. 1919, i. 671. 
Buiacksmirus’ Company, freedom of. 1919,.i. 10. 
gold medal of. 1919, ii. 7; 1920, i. 12. 
BLAENAVON Co., Ltp.— 
coal-washing plant of. 1918, i. 488. 
steel plant of. 1921, i. 400, 427. 
Buatr Coontrmne Davice. 1913, ii. 234. 
Briar SpaG Pocket. 1913, i. 619. 
Bruast. See also Air. . 
dessication of, by calcium chloride. L911, i. 28 (Paper). 
efficient heating of. 1920, i. 704. 5 
enrichment of, with oxygen. 1912, i. 498; 1913, i. 583, ii. 226 (Paper) ; 
1915, ii. 259; 1916, i. 331, ii. 418; 1920, ii. 346. 
influence of composition of, on blast-furnace working. 1915, ii. 259. 
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Bras, influence of temperature, pressure and moisture of, on blast-furnace 
working. 1921, i. 402. 
influence of variations in heat of; on fuel consumption. 1920, ii. 91 
(Paper). 
preheater for. 1918, i. 491. 
regulation of. 1919, ii. 485. 
volume, calculation of. 1917, ii. 391. - 
volume, measurement of, from turbo-blowers. 1918, i. 490. 
Buast, Dry-Am. 1911, i. 583, ii. 540; 1912, i. 497, ii. 523; 1913, i. 118 
(Paper), ii. 580; 1914, i. 640; 1915, ii. 259; 1916, i. 331; 1917, ii. 391. 
Carrier plant. 1915, ii. 260. 
for converters. 1916, i. 331. 
Daubine and Roy system. 1911, i. 28; 1913, i. 127. 
influence of, on fuel economy. 1920, ii. 91, 103, 114. 
Gayley process. 1911, i. 583; 1913, i. 118, 11. 580. 
Miles process. 1911, ii. 540. | 
Buast-Furnace[s]. See also Electric Smelting. 


accidents and explosions. 1911,1. 587; 1912,i. 498; 1913, i. 585; 1914, 
i. 643, 


carbon consumption in. 1911, ii. 543; 1917, i. 338; 1920, ii. 343. 
“carbon deposition in. 1912, i. 496; 1913, i. 580. 

carbon monoxide poisoning at. 1917, ii. 392. 

charges, calculation of. 1912, 1. 496; 1915, i. 545. 

charges, distribution of. 1917, 1. 339. 

chemical and thermal conditions in. 1920, i. 179 (Paper). 

crane operation at. 1921, ii. 362. 

diamondsin the. 1911, i. 585. 

direct castingsfrom. 1911, i. 595; 1920, ii. 352. 

electricity at. 1921, i. 402. 

fuel capacities of. 1921, ii. 363. 

function of coke carbon in. 1917, ii. 389. 

heat balance of. 1911, 1.579; 1916, ii. 417; 1917, i. 338; 1921, ii. 363. 
heat efficiency of. 1911, ii, 542. 


influence of composition of blast on working of. 1915, ii. 259; 1921, 
i. 402. é 


iron phosphide crystals from. 1916, i. 331. 

manufacture of ferro-manganese in. 1919, ii. 488. 

manufacture of ferro-phosphorusin. 1915, ii. 263. 

outbreaks from. 1913, ii. 579; 1914, i. 638; 1918, i. 489. 

reactions in the. 1912, i. 495, ii. 521; 1913,i. 581; 1914, i. 636; 1915, 
i, 545, ii. 258; 1916, 1. 329; 1917, ii. 390; 1920, ii. 343; 1921, i. 402. 

recording instruments for. 1921, ii. 362. 

repairs of. 1913, i. 580. 

safety precautions at. 1917,i. 342; 1921, i. 402. 

scaffolds, removal of, by shot-firing. 1915, i. 550. 

as sole source of power and fuel-gas. 1918, ii. 463. 

theory of. 1911, i. 580. 

thirty years record of. 1915, i. 553. 

use of flue-dust in. 1920, ii. 346. 

use of iron sandin- 1921, ii. 363. 

use of nodulised ore in. 1914, i, 638, 


SUBJECT INDEX. 29 


Brast-FuRNAc#[s], use of purple ore in. 1912, ii, 522. 
use of pyrites cinderin. 1917, i. 339. 
use of iron and steel turnings in. 1919, i. 649, ii. 483. See also Cast 
Iron, Synthetic. 
Buasr Furnace Brars, 1914, i. 639; 1915, i. 156; 1918, i. 157 (Paper) ; 
1921, i. 403. 
Buast-Furnacr Design AND Equipment. I911, i. 579; 1913, i. 585; 1914, 
i, 645; 1915, ii. 263; 1917, i. 342, 392; 1920, ii. 346. 
bell, influence of dimension of. 1918, i. 59. 
boiler plant. 1914, i. 643. 
bosh, Sahlin spiral. 1911, i. 585. 
charging appliances. I911, i. 580; 1912, i. 497, ii. 523; 1914, i. 644, 
li, 104 (Paper); 1915, i. 552, ii. 257, 258; 1916, i. 333; 1918, ii. 464; 
1919, i. 650, ii. 485; 1921, ii. 362. 
charging appliances, Baker-Neumann. 1911, i. 586. 
charging appliances, Brown. 1917, i. 339; 1920, ii. 347; 1921, ii. 362. 
charging appliances, McKee distributor. 1911, i. 586; 1912, ii. 526. 
charging appliances, Neeland. 1915, i. 552. 
charging appliances, Stahler. 1912, ii. 522. 
charging appliances, Stahler-Benrath. 1914, ii. 106. 
charging appliances, Thiimmler-Neumark. 1914, i. 645. 
charging appliances, Wrightson Ringquist. 1920, ii. 348. 
construction. 1912, i. 494, ii. 520; 1913, 1. 579, ii. 576; 1914, ii, 317; 
1915, i. 543; 1916, ii. 415; 1917, ii. 388; 1918, i. 489, ii. 461; 1920, 
i. 704, 706, ii. 343. ; 
downcomer. 1921, ii. 362. 
hearths. 1914, ii. 319; 1921, i. 400. 
improvements in, during 1871-1910. 1912, i. 40. 
mains, temperature drop in. 1915, ii. 260. 
ore storage. 1911, i. 529; 1919, i. 651. 
reinforced pile foundations. 1913, ii. 273 (Paper). 
stoves. I1911,i. 582; 1912, i. 497, ii. 523; 1915, i. 551, ii. 260; 1916, i. 
332; 1917, 1. 340, ii. 390 ; 1918, ii. 462; 1920,1. 704; 1921, ii. 363. 
stoves, Coultas. 1914, ii. 318. 
stoves, Cowper. I911, i. 582; 1912,i. 497; 1914, i. 640, ii. 232. 
stoves, gas circulation in. 1918, i. 491. 
stoves, heat balance of. 1916, ii.417; 1921, ii. 363; C.S.M., 1916, vii. 83. 
stoves, heat currents in checkers of. 1921, i. 404. 
stoves, heat losses in mains of. 1916, i. 332. 
stoves, heating of. 1914,i. 640, ii. 232 (Paper); 1917,ii. 391; 1918, ii. 463 ; 
1920, 1. 704. 
stoves, Kennedy. 1912, ii, 528. 
stoves, McClure. 1911, i. 586. 
stoves, Pfoser-Strack-Stumm method of heating. 1914, i, 640, ii, 232 
(Paper). 
stoves, Whitwell. 1912, ii. 534. 
stoves, use of celite for insulation of, 1917, i. 298. 
tapholes, devices for opening and plugging. -1911, ii, 541; 1913, i. 581 ; 
1914, ii. 322; 1915, ii. 258. 
thin-lined. 1912, i. 494, 11.2520. 
tops, Brown. 1917, i. 339. 
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Buast-FuURNACE DESIGN AND Equipment, tops, McKee. 1912, ii. 526. 
tuyeres. 1916, i. 332; 1918, ii. 217 (Paper). 
tuyeres, copper. 1918, i. 151 (Paper). 
water-cooling equipment, detection of leakage in. 1919, 11. 485. 
water cooling equipment, Steinbart spray towers. I911, 1. 586. 
Buast-Furnace Firun-Dust— 
action of, on fire-bricks. 1914, i. 590; 1919, i. 632. 
Baggaley process of treating. 1915, ii. 225. 
briquetting of. 1912,i1.450, 502; 1913, i. 525, ii. 521; 1914, i. 585, ii. 279 ; 
1916, ii. 384; 1917, ii. 13, 16; 1920, ii. 347. 
recovery of potash from. 1916, ii. 419; 1917, i. 343, ii. 358, 395; 1918, 
i. 493; 1919, i. 651, ii. 486; 1920,i. 708; 1921, i. 404. 
sintering of. 1913, i. 526, ii, 521; 1918, ii. 436. 
sintering of, West process. 1913, i. 526. 
treatment of. 1915, ii. 225; 1920, ii. 346; 1921, i. 404. 
Buast-Furnace Furn— 
charcoal. 1912, i. 503, ii. 528; 1913, ii. 583; 1914, i. 647; 1919, ii. 488. 
coal-dust. 1915, i. 546. 
coke, behaviour of. 1916, i. 330; 1921, 11. 351. 
coke, composition of. 1916, i. 315. 
coke consumption. 1917, i. 338, ii. 389; 1918, ii. 461. 
coke, moisture in. 1920, i. 695. 
effect of variations in heat supplied on fuel consumption. 1920, ii. 91 
(Paper). 
pulverised coal. 1915, i. 546; 1916, ii. 418; 1917, 1. 339; 1920, 1. 690. 
nut coke. 1920, ii. 3438. 
wood. 1912, ii. 359; 1921, 1. 403. 
Buast-FuRNACcE Gas— 
and air, inflammability of mixtures of. 1917, ii. 382. 
appliances of combustion of. 1915, ii. 252. 
asphyxiation by. 1912, i. 502. 
automatic regulation of. 1913, ii. 581. 
burners for. 1916, i. 332; 1917, i. 341; 1920, ii. 340. 
carburisation of iron at low temperatures in, 1915, ii. 106 (Paper). 
composition of, 1912, i. 499; 1914, ii. 320; 1917, ii. 391; 1919, 
i, 650. 
desulphurisation of. 1912, ii. 524. 
determination of dustin. 1913, ii. 580. 
efficiency of, for steam raising. 1916, ii. 410. 
enrichment of, with coke-oven gas. 1916, ii. 410; 1917, i. 329 
heat value of. 1913, ii. 536. 
hydrogen in. I911, i. 582, ii. 544. 
influence of, on wrought iron. 1916, ii, 249 (Paper). 
measurement of. 1913, ii. 581; 1915, i. 551; 1921, i. 398, 
meters, I911, i. 583, ii. 544; 1912, i. 501. 
oxides of carbon in. I9I11. ii. 543. 
oxygenin. 1920, i. 707. 
poisoning by. 1921, ii. 364. 
recovery of alcohol from. 1921, i. 389. 
recovery of by-products from. 1916, ii. 418, 
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Buast-FurRNAcE Gas— 
use of. I91L1,ii. 544; 1912,i1.500; 1913, i. 589, ii. 582; 1914,i. 40, ii. 643 ; 
1915, i. 529; 1916, i. 324; 1917, ii. 382; 1919, ii. 481; 1920, i. 703, 
li. 329, 340,; 1921, i. 398. 
use of, under boilers. 1914, ii. 305; 1917, i. 307; 1918, i. 486; 1920, 
i. 340; 1921, i. 398. 
use of, for calcining ironstone. 1918, i. 65. 
use of, for coke-ovens. 1913, ii. 545; 1914, i. 604, ii. 293; 1915, i. 515. 
use of, in the foundry. 1913, ii. 600. 
use of, in metallurgy. 1913, ii. 68 (Paper). 
use of in open-hearth furnaces. 1912, i. 500; 1914, ii. 337; 1920, i. 715; 
1921, ii. 376. a 
Buast-FurNace Gas (Crnantna). 1911, i. 561, ii. 545; 1912, i. 501, ii. 524; 
1913, i. 585; 1914, i. 641, ii. 305; 1915, i. 551, ii. 261; 1916, ii. 418; 
1917, i. 341, ii. 392; 1918, i. 493; 1919, ii. 485; 1920, i. 707; 1921, 
i. 75 (Paper), 404, ii. 364. 
dry-cleaning. 1914, i. 317 (Paper); 1919, i. 650. 
dry-cleaning, Halberg-Beth process. 1912, i. 501; 1913, i. 588; 1920, 
1. 707, ii. 341 ; 1921, i. 75 (Paper). 
dry-cleaning, Summerlee apparatus. 1913, i. 586. 
electrostatic cleaning. 1919, i. 651; 1920,i. 707; 1921, i. 404. 
electrostatic cleaning, Cottrell process. 1915, ii. 261; 1918, i. 492; 1919, 
i. 652, ii. 486; 1920,i. 707; 1921, i. 404, 405, ii. 364. 
electrostatic cleaning, Lodge process. 1920, 1. 708, ii. 65 (Paper); 1921, i. 404. 
washers. 1918, ii. 463. 
washers, Bian. 1913, i. 586. 
washers, Feld. 1912, ii. 524; 1913, ii. 580. 
washers, Fowler Medley. 1913, i. 586. 
washers, Mullen. 1912, i. 502. 
washers, Theisen. 1911,i1. 586; 1913, i. 586, 587; 1914, i. 619. 
washers, Zschocke. 1912,1. 505; 1913, i. 586. 
Buast-Furnace GAs-Enainus. See Gas-Engines. 
Buast-FurNace InsraALiations. See under names of Countries. 
Buast-FurRNACcE Practice. 1911, i. 579, ii. 540; 1912, i. 494, ii. 520, 521; 
1913, i. 579, ii. 576; 1914, i. 636, ii. 317; 1915, i. 543, ii. 257 ; 1916, 
i. 328, ii. 415; 1917, i. 337, ii. 388; 1918, 1. 489, ii. 461; 1919, i. 647, 
ii. 483 ; 1920, i. 704, ii. 343; 1921, i. 402, ii. 363. 
American, raw materials usedin, 1920, i. 704. 
British. 1920, i. 125 (Paper). 
British, report on. 1918, i. 47. 
economics of. 1913, i. 590. 
fuel economy in. 1918, i. 127 (Paper). 
at;Hanyang, China. 1914, ii. 319. 
pyrometry in. 1920, i. 687, 
Buast-FuRNACE REFRACTORIES. 1920, i. 678. See also Refractory Bricks. 
carbon bricks. 1913, i. 580. 1914, ii. 319 
firebricks. 1918, i. 62. 
stock line brick, failure of. 1920, i. 679. 
Buast-FURNAGH SuaG. 1911, ii. 556; 1912,i. 510,11. 536; 1913, 1. 597, ii. 589 ; 
1914, i. 44, 652, ii. 325; 1915, i. 556, ii. 266 ; 1916, i. 336, ii. 421; 1917, 
i. 345, ii. 395; 1920, i. 708; 1921, i. 105 (Paper), ii. 366. 
bibliography of. 1921, ii. 366. 
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Buast-FuRNACE SuaG, cement. 1912, i. 511, ii. 537; 1913, i. 599; 1916, 1. 
336; 1917, ii. 395; 1918, i. 498; 1919, i. 654, ii. 489; 1920, i. 1 
(Paper), ii. 351; 1921, ii. 367. 

classification of. 1921, ii. 366. 

coloursin. 1917, ii. 395. 

composition of. 1911, i. 590; 1912, i. 510, ii. 536 ; 1913, i. 597, ii. 589 ; 
1914, ii. 395. ; 

crushing of. 1912, i. 511. 

desulphurising properties of. 1913, 11. 589. 

disintegration of. 1917, ii. 396; 1920, i. 708. 

functions of. 1916, i. 336, ii. 416. 

granulation of. 1912, ii. 536; 1913, i. 597. 

handling of. 1917, i. 346. . 

influence of alumina on. 1913, i. 597. 

ironin. 1917, i. 346. 

manufacture of bricks from. 1913, ii. 590; 1914, i. 652; 1915, i. 556. 

preparation of. 1921, ii. 366. 

recovery of sulphur from. 1921, ii. 366. 

tests on. 1918, i. 497; 1921, i. 408, ii. 366. 

use of. I911, ii. 556; 1914, i. 44, 652; 1913, 1. 598,11. 590; 1921, ii. 367. 

use of waste heat from. 1912, i. 510; 1914, ii. 98 (Paper). 

valuation of. 1913, i. 597. 

viscosity of. 1917, i. 345; 1918, i. 497. 

Buaueas Gas-Propucer., 1913, i. 565; 1914, i. 619. 

BriauGas WELDING Process. 1913, i. 650. 

BLEIZINGER Gas-PRopuUcER. 1914, i. 618; 1915, i. 528, 

Buoomine Minus. See Rolling Mills. 

BiowrErrs— 

for converters. 1911, ii. 587. 
for cupolas. 1911, i, 593, ii. 5659; 1912, ii. 542, 551; 1914, i. 657. 
rotary, tests on. 1918, ii. 463. 
Buownotss. See also Ingots. 
bibliography of literature on. 1912, ii. 38. 
in castings. 1921, i. 412. 
with oxidised walls. 1912, i. 107. 
in steel, detection of, by means of radiographs. 1915,i. 596; 1916, 1. 386. 
in steelingots. I911, i. 636; 1912, i, 559. 
in steel ingots, welding up of. I911, i. 54 (Paper); 1912, i. 104 (Paper), 
559, 11. 382 ; 1921, i. 27 (Paper). 

Buowine-Enaines. 1911, i. 581, ii. 540; 1912, i. 497, 537, ii. 523; 1913, 
i, 584, 11. 579; 1914, i. 640, ii. 321; 1915, ii. 260, 277; 1917, ii. 390; 
1919, i. 650; 1920, ii. 340. 

electric driving of. 1920, ii. 361. 
gas driven. 1916, i. 332. 

Buow-Pirx for metal cutting. 1911, i. 638. 

Buun Buy in United States. 1920, ii. 314. 

Buvuxr BrittLeEnrss— 

of steel. 1919, ii, 521. 
of welds. 1921, i. 445. 


Buvrne of iron and steel products. 1912, ii. 580; 1914, i. 701; 1918, ii. 486; 
1921, i. 449. 
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Bocuumer VEREIN, blast-furnace charging equipment of. 1921, ii. 362. 
Boe Iron Orn, formation and distribution of. 1915, ii. 219. 
BoieEr-Jorts, welded, strength of. 1912, ii, 588. 
Boiter PLatEs— 
corrosion of. 1914, ii. 386. 
effect of workmanship on. 1913, i. 662. - 
failure of. 1914, i. 266 (Paper) ; 1917, ii. 137 (Paper) ; 1918, i. 313 (Paper), 
542, ii, 494. 
faulty. 1914, i. 711. 
formation of cracks in. 1921, ii. 410. 
tensile properties of, at high temperature. 1920, i. 744. 
tests of. I911, i. 649, ii. 617; 1920, i. 744; 1921, ii. 407. 
Borer STEEL, specifications for. 1914, ii. 374. 
Borter Tuses— 
constitution and properties of. 1921, i. 461. 
corrosion of, by carbon. dioxide. 1921, i. 470. 
fracturesin. 1921, i. 459. 
heat treatment of. 1911. ii. 597, 598, 617. 
recrystallisation of. 1916, ii. 450. 
welding of. 1920, ii. 377. 
BorLeRs— 
** Bonecourt ” surface-combustion. 1912, i. 460, ii. 476; 1913, ii. 535; 
1915, ii. 231; 1921, ii. 358. 
combustion controlin. 1919, ii. 469. 
corrosion of. 1912, ii. 613; 1913, i. 684, ii. 689; 1915, i. 625; 1916, 
i. 395; 1917, ii. 460; 1921, i. 469. 
failure of. 1918, i. 543. 
tests on. 1912, 1. 564. 
use of blast-furnace gas under. 1914, ii. 305; 1916, ii. 410; 1917, i. 307; 
1918, i. 486; 1920, ii. 340; 1921, i. 398. 
use of brown coal under. 1918, ii. 448. 
use of coke under. 1916, i. 315, ii. 403; 1917, i. 319, li. 371; 1919, 
“ii. 470. 
use of coke-oven gas under. 1914, ii. 305; 1918, i. 486. 
use of oil-fuel under. 1915, ii. 246; 1920, ii. 338; 1921, i. 357. 
use of producer-gas under. 1912, i. 483; 1917,i. 329, ii. 381 ; 1918, i. 486; 
192i. 397s 
use of pulverised coal under. 1920, i. 321, 689; 1921, i. 381, ii. 346. 
use of tar-oil under. 1913, i. 558. 
waste heat. 1914, ii. 337; 1920, i. 722; 1921, i. 398, ii. 358. 
BoucKxow, VaueHan & Co., Lrp., steelworks of. 1921, i. 426, 431. 
Bouivia— : 
coalin, 1911, 11. 510. 
copperin. 1920, i. 675. 
mineral resources of. 1912, ii. 452. 
mining industry of. 1920, i. 675. 
petroleum in. 1912, ii. 498; 1913, i. 556; 1914, ii. 300; 1919, i. 643. 
tinin. 1920, i. 675. : 
tungsten orein. I911, ii 483; 1914, i. 577, ii. 273; 1919, ii, 462; 1920, 
i. 675; 1921, ii. 335. 
* BonsTeRTURF”’ Peat-Dust. 1915, i. 513. 


Bisa 
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Bour Street, heat-treatment of. 1917, i. 386... 

Boiron ABBEY, excursion to. 1912, ii. 392. 

Bongcourr SurFACH-ComBustion Borer. 1912, i. 460, ii. 476; 1913, ii. 
535; 1915, ii. 231; 1921, ii. 358. 

Bontemer Rust-PrRoorine Process. 1916, 1.398. 

Bonvituatn Movunpine Macurtne. 1912, ii. 547; 1913, i. 612, ii. 608. 

Bonvittain & Ronowray, visit of members to works of. 1921, ii. 305. 

Boots Hatt Evzucrric FurRNAcE. 1918,1.515; 1919,i1. 658, 664; 1921, i. 426. 

Borcuers Process for production of ferro-titanium. 1921, i. 405. 


Borine, deep. 1914, i. 580, ii. 275. a 
Borne Toon, expanding. 1917, i. 377. 
Bornzro— 


coalin. 1913, 1. 538; 1917, i. 312. 
petroleum in. 1921, i. 391, ii. 355. 
Boron— 
analysis of. See Analysis. : 
case-hardening of iron by. 1917, i. 185 (Paper). 
influence of, on steel and castiron. 1915, i, 614. 
Boron-Inon Auoys, properties of. 1916, ii. 455; 1917, ii. 451. 
Boron Nitripe, use of, as a refractory. 1913, ii. 530. 
Bosnia. See also Austria and Jugo-Slavia. 
coalin. 1914,1. 598; 1921, ii. 347. 
iron orein. 1921, ii. 336. 
manganese orein. 1911, ii. 471. 
statistics of. See Statistics. 
Bovurcoup Dirucr Proouss. 192], ii. 367. 
Bowrr-Barrr Procuss. 1911, i. 680; 1914, i. 739. 
Bowezr’s Wreipinc Hetmer. 1914, ii. 36). 
Boys’ CALORIMETER. 1915, i. 503. 
BRADLEY AND CRAVEN BriguEerrinG Macuine. 1917, i. 336. 
Braxkns, action of, on tires and rails. 1921, ii. 406. 
BRANNERITE. 1920, i. 675. 
BraysHaw HARDENING FuRNACE, 1915, i. 583; 1917, i. 378. 
Braziu— 
chromite deposits of. 1921, i. 370. : 
coalin. I911,ii. 510; 1912, ii. 487; 1913, 1. 542; 1916, i. 311. 
direct process of iron manufacture in. 1915, i. 557. 
economics of iron-ore mining in. 1921, ii. 338. 
iron industry of. 1914, ii. 399.; 1920, ii. 350. 
iron orein, I911,i. 521, 11.481; 1912, i. 439, 11. 453; 1913,1. 507; 1914, 
ap 1915, i. 486; 1916, i. 294; 1918, i. 472; 1919, i. 620; 1920, 
i. ‘ = 
manganese orein. 911, i. 524; 1916, i. 298, ii. 378, 379, 
mineral resources of. 1916, i. 298. 
oiland oil shale in. 1921, i. 39], ii. 355. 
zirconin 1921, i. 370. 
Brazina— 
of castiron. 1912, ii. 578. 
of steel tubes. 1920, ii. 377. 
Breiz Sysrem of shaft sinking. 1912, ii. 508 
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BrempBana VALLEY, production of iron ores in. 1911, ii. 380 (Paper). 
Brerr Reweatine Furnace. 1911, ii. 574. 
Brevis ScteRoscore Mreruop of hardness testing. 1913, ii. 214. 
Bricks. See also Refractory Bricks. 
manufacture of, from blast-furnace slag. 1913, ii. 590; 1914, i. 652; 
1915, i. 556. 
Bripce Construction— 
= bry for. 1915, ii. 314; 1916, i. 379, ii. 455; 1920, ii- 387; 1921, 
ii. m 
tests of structuraliron for. 1912, ii. 588; 1913, i. 660. 
Brier Hitt Stee, Co.— 
open-hearth practice of. 1921, ii. 374. 
mills of. 1919, i. 670. , 
Brizy, iron mines of, damaged during German occupation. 1921, ii. 59 (Paper). 
BrineLL HarpNESS— 
relations between cutting efficiencies of tool steels and. 1916, i. 102 
(Paper). : 
relation between, and grain size. 1921, i. 453. 
of heat treated special steels. 1915, i. 125 (Paper). 
BrinELL Harpness Numpers, table of. 1912, i. 569. 
Brryevt Harpness Test, See Tests. 
Brrvevt Testinc Macutnes. 1911, i. 650; 1912, ii. £91; 1913, i. 660, ii. 
213; 1920, i. 341 (Paper), 741; 1921, i. 452, ii. 397. 
BRiqueTTiInc— 
of brown coal. 1918, 1. 488; 1919, ii. 382; 1921, ii. 345, 359. 
of charcoal. 1917, i. 336. 
of coal. I911, ii. 538; 1912, i. 492, ii. 519; 1913, i. 578, ii. 575; 1914, 
i. 635, 11. 315; 1915, i. 540, ii. 256; 1916, ii. 414; 1917, i. 336, ii. 386; 
1918, i. 488; 1919, i. 646; 1920, ii. 342; 1921, i. 399. 
of coke-dust. 1917, ii. 372. 
of flue-dust. 1912, i. 450, 502; 1913, i. 525, ii. 521; 1914, i. 585, ii. 279; 
1916, ii. 384; 1917, ii. 13, 16; 1920, ii. 347. 
ofiron ore. 1911, 1.533, ii. 490; 1912, i. 450,11. 465; 1913, i. 525, ii. 521; 
1914, i. 585, ii. 279; 1915, 1. 497; 1917, ii. 7 (Paper); 1920, ii. 313. 
of scrap and metal turnings. 1914, ii. 327; 1917, ii. 397; 1919, i. 659; 
1921, 1. 417. 
Briquertina PRocesses— 
Bradley & Craven. 1917, i. 336. 
Buss-Fohr. 1913, i. 578. 
Craven. 1911,ii. 490; 1914, i. 635. 
Denison-Korte. 1912, ii. 541; 1913,1i 609. 
Dwight-Lloyd. 1912,i. 451; 1914, i. 586, 587. 
Fawcett. 1911, ti. 490. : 
Fohr-Kleinschmidt. 1915, i. 541. 
Greenawalt. 1912,1. 451; 1914, i. 587. 
Gréndal. 1911,ii.490 ; 1912,i. 448, 450, 451; 1913,i1i. 523; 1914,1. 585; 
1917, ii. 13. 
Huntington-Heberlein process. 1912, i. 451; 1913, ii. 521; 1917, ii. 32. 
Mashek, 1917, ii. 10. 
“Mathesius. 1913, ii. 522. 
Middleton. 1911, ii. 490. 
Pioneer. 1912, i. 451; 1917, ii. 18. 


+ 
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Briquetrina PRocESSES— 
Pollacsek. 1917, ii. 18. 
Roller. 1911, ii. 490. 
Ronay. 1911, i. 533, 594, ii. 561; 1912, i. 451, ii. 541; 1913, 1. 608; 
1917, ii. 9. 
Schumacher. 1911, i. 533; 1912, i. 450, 451; 1913, ii. 523; 1914, 1. 586 ; 
1917, ii. 16, 17. 
‘Schiiring. 1912, ii. 519; 1913, i. 578. 
Scoria. 1913, ii. 523; 1917, ii. 18. 
Shedlock. 1913, ii. 575. 
Trainer. 1917, ii. 18. 
Wagner. 1914, ii. 327. 
Weiss. 1911, i. 594; 1913, i. 609; 1917, ii. 18. 
West. 1913, ii. 523; 1914, i. 587. 
Yeadon. I911, ii. 490. 
BRIQUETTES— 
coal, relation between shape and economical combustion. 1919, 11. 482. 
lignite, use of. 1911, 1. 578. 
scrap iron, use of. 1911, i. 594, ii. 561; 1912, i. 513, 534, ii, 541; 1913, 
i. 608; 1914, i. 660, ii. 327; 1916, i. 339, ii. 423; 1917, i. 348, 11. 397; 
1918, i. 501. 
Bristou District, iron ore in. 1919, ii. 458. 
Bristot Recorpinge Instruments for blast-furnaces. 1921, ii. 362. 
BririsH-AmERIcA NICKEL CoRPORATION, works of. 1918, i. 559. 
Britisoh Association Fuse, Economy CoMMITTHE report on cupola practice. 
1919, ii. 53. 
report on fuel economy and consumptions in the manufacture of iron and 
stecl. 1919, ii. 11. 
British CotumBis. See also Canada. 
coalin. 1912, ii. 483. 
mineral resources of. 1921, i. 371. : 
British Crown Cotonrss, coalin. 1912, ii, 480; 1913, i. 538. 
British EmMerr—E— 
chromite in. 1920, ii. 311. 
coalin. 1921, i. 382. 
helium in. 1920, ii. 339. 
iron orein. 1920, i. 668, 
magnesite in. 1920, ii, 315. 
mineral resources of. 1917, i. 425. 
monazite in. 1920, ii. 312. 
oilresources of. 1914, ii. 406; 1920, ii. 333 
tungsten in. 1918, ii, 434. 
BririsH GuIaANA, bauxite in. 1918, ii. 438. 
Brirrany, iron ore deposits of. 1914, ii. 142; 1921, ii. 37. 
BRITTLENESS— 
acid. 1921, i. 448. , 
blue, of welds. 1921, i. 445. 
in nickel-chrome and other steels. 1919, ii, 325, 329 (Papers) ; 1920, 
1. 613 (Paper), ii. 171 (Paper). 
of steel. 1915, i. 598, 599; 1919, ii. 532, 536; 192], i. 462. 
of steel springs produced by electro-plating. 1917, i. 402. 


, 
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Broappent, T. & Sons, Lrp., foundry of. 1920, ii. 354. 
Broxen Hr Proprierary Co., plant of. 1920, i. 705. 
BRONZE AND STEEL, comparative corrosion tests of., 1912, ii. 612. 
Bronze, wear of. 1912, ii. 382. 
Bronze AGg, opinions concerning. 1912, i. 142. 
Brooke ELECTRODE EcoNOMISER. 1921, i. 424, 
Brown Buast-FuRNACE CHARGING MACHINE. 1917, i. 339; 1920, ii, 347. 
Brown PorentioMeTER. 1920, ii. 320. 
Brown Coat— 
briquetting of. 1918, i. 488; 1919, ii, 382; 1921, ii. 345, 359. 
coking of. 1921, ii. 345. 
fuel value of. 1921, ii. 345. 
in New Zealand 1919, ii. 474. 
use of, under'boilers. 1918, ii. 448. 
use ee for open-hearth furnaces. 1913, i. 623; 1920, i. 715; 1921, 
IES O76: 
use of, in producers. 1921, i. 395. 
Brownuoist Equipment for blast-furnaces. 1921, ii. 362. 
Brownie of steel. 1921, i. 449. 
Bruce-MacBetu GAS-ENGINE. 1912, i. 483. 
BRUNINGHAUS REHEATING FurNAcES. 1914, ii. 345, 
Bryan-Donkry Exnavster. 1913, ii. 82. 
BUCKINGHAMSHIRE, coalin. 1911, ii. 507; 1913, i. 536. 
Bucxton, JosHua & Co., Lrp., visit to works of. 1912, ii. 399. 
BueEti-SANTMYER SystEM of using pulverised fuel. 1919, i. 636. 
Buerss Cructete Furnace. 1913, i. 618. 
Bumpine Matertats, heat transmission of. 1918, ii. 445. 
BuxKowIna, manganese oresin, 1916, ii, 288 (Paper); 1920, ii. 311. 
BuLGarra— 
coalin. 1912, i. 463; 1913, i. 537. 
iron oresin. 1913,1. 507; 1914, 11. 267, 
manganese orein. 1913,i. 507; 1921, i. 370. 
Burpon O1m-Frrine APPARATUS. 1920, i. 726. 
BURKHEISER Process of ammonia recovery. 1913, ii. 49; 1914, ii. 37. 
BurmMa— 
coalin. 1912, i. 464; 1915, i. 508; 1919, i. 639. 
iron orein. 1916, ii. 375. 
petroleum in. 1912, i. 474, ii. 496; 1913, i. 553, 708, ii. 552. 
tungsten ore in. 1913, ii. 510; 1914, i. 577; 1915, i. 489, ij. 220; 1917, 
ii. 343; 1919, i. 625, ii. 462; 1920,1. 675; 1921, i. 371. 
Burner fcr blast-furnace gas. 1917, i. 341; 1920, ii. 340. 
oil, for metal heating furnaces. 1914, i. 614; 1917, i. 379; 1919, i. 644. 
tar, for open-hearth furnaces. 1921, ii. 374. 
-Burnine of steel. 1913, i. 647; 1915, i. 398 (Paper); 1917, ii. 423; 1918, 
i. 526 
BurnrieG Pornt of gasoline-kerosene mixture. 1920, i. 701. 
Burrowite. 1921, i. 422. 
“ Burstina’’ in steel. 1915, i. 599. 
Burron Coat Currer., 1912, ii. 510. 
Buss-Four Brrquertine Process, 1913, i. 578. 
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By-PRopvucts— 
fuel value of, for metal melting. 1921, i. 389. 
profit from. 1914, i. 49, 
as sources of fixed nitrogen, 1917, i. 316, 
By-Propvcts InpustRY, growth of, in the United States. 1915,i.517; 1917, 
1, ol8; 
By-Propucts Recovery. ‘1911, ii. 512; 1912, ii. 491; 1913, i. 548, ii. 547; 
1914, ii. 34, 293; 1915, i. 516, ii. 237; 1916, i. 313, ii. 402 ; 1917, i. 314, 
ii. 370; 1919, i. 641, ii. 475; 1920, i. 697, ii. 328; 1921, 1.388, ii. 353. 
from blast-furnace gas. 1916, 11. 418. 
from gas-producers. 1912, i. 483; 1913, i. 567, ii. 561 ; 1914, i. 616; j 
1915, ii. 251; 1916, ii. 408; 1917, ii. 380; 1918, i. 486; 1920, i. 702, 
ii, 340; 1921, 1. 395, 396,.ii. 358. 
inironworks. 1918, ii. 464. 
~ in manufacture of charcoal. 1911, ii. 511; 1912, i. 469! 
in manufacture of steel. 1914, i. 29. 
from petroleum. 1916,1. 318. 1917, i. 324, ii. 376. 
Byz-Laws, alteration of. 1915, ii. 3; 1916, i. 17, ii. 3; 1917, i. 131; 1920, 
Veg s 192) jis: 


CaBLES— - 
chain, heat-treatment of. 1917, i. 385. 
chain, manufacture and tests of. 1918, ii. 487. 
CaDMIUM, electro-plating with. 1921, ii. 416, 
Caxtornation. See also Iron Ore Preparation. 
of magnesite. 1912,i. 457; 1918, ii. 440; 1920, i. 676. 
CaLotnine Kiins, 1911, i. 533, 534; 1913, i. 524; 1914, ii. 279; 1919, i. 625. 
Caucrum, metallurgy of. 1921, ii. 377. 
CaLcruM CHLORIDE, desiccation of air by. 1911, i. 28 (Paper). 
Cauctum MOLYBDATE as an addition to steel. 1920, ii. 358. 
CALIBRATING EXTENSOMETER. 1921, ii. 419. 
CaurrorniA, See also United States. 
magnesite in. 1920,1i. 676; 1921, i. 377. 
manganese ore in. 1920, ii. 310. 
molybdenite in. 1917, i. 286. 
natural-gas in. 1912, i. 478. 
petroleumin. 1912, i. 475, ii. 497, 498; 1913, 1.555; 1915, ii. 246; 1919, 
ii. 478 ; 1920, ii. 335. 
tungsten ore in. 1920, ii. 312. 
Catoriric VALUE or Funn. I911, i. 536, ii. 501; 1912, i. 458, ii. 472; 1913, 
i. 532, ii. 5381; 1914, 1. 591, ii. 284; 1915, i. 503, ii. 229; 1916, i. 305, 
li. 393; 1917, i. 305, ii. 361; 1918, i. 479, ii. 447; 1919, i. 635, ii, 467; 
1920, i. 685, ii. 320; 1921, i. 380 ii, 344. 
CALORIMETERS— 
aneroid. 1915, i. 503. 
Berthelot-Mahler. 1912, i. 458. 
Boy’s. 1915, i. 503. 
bomb, prevention of arcing in. 1917, ii, 361. 
calibration of. 1915, ii. 229. 
Campbell-Hurley. 1912, ii. 622. 
coal, calorific value of oil determined by. 1917, 1, 325; 1918, ii. 447. 
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CALORIMETERS, Doherty. 1911, ii. 501; 1915, i. £03. 
Junkers. -1914, i. 592, ii. 284; 1915, i. 503. 
Lewis-Thompson. 1912, i. 458. 
Mahler-Cook. 1911, ii. 502; 1920, ii. 320. 
Parr. 1915, i. 503. 
Roland Wild. 1912, i. 458. 
Sargent. 1915, i. 503. 
Simmance-Abady. . 1911, ii. 522; 1915, i. 503. 
Strache. 1912, ii. 473. 
Wolff. 1914, i. 745. 
CaLorisine of metals. 1915, ii. 327; 1921, i. 449, ii. 391, 416. 
Catumet Cupoua. I911, i. 591. 
CAMBRIDGE GAs-PRopUcER. 1914, i. 617-; 1915, ii. 251. 
CAMBRIDGE SreEL Co., rolling-mill plant of. 192], ii. 383. 
CaMMEN CENTRIFUGAL CasTING Process. 1921, ii. 370. 
CaMPBELL-HuURLEY CALORIMETER. 1912, ii. 622. 
CAMPBELL OPEN-HBARTH FURNACE. 1912,i. 515; 1917, i. 361. 
‘CAMPBELL SystEM of magnetic separation. 1913, ii. 520. 
CaMPBELL’s Piastic Cuay for filling coke-oven doors. 1915, i. 514. 
CanaDA. See also under separate Provinces. 
asbestosin. 1915, i. 502. 
bauxite in. 1921, i. 371. 
blast-furnacesin. 1914, i. 646. 
chromite in. 1921, i. 371. 
coalin. I911, i. 545, ii. 509; 1912, i. 467, ii. 483; 1913, 1. 541, ii. 540; 
1914, i. 601; 1915, ii. 234; 1917, i. 312, ii. 365; 1918, ii. 450; 1921, 
ii. 347. 
effect of the war on metallurgical industries of. 1917, i. 425. 
electrically-driven rolling-millsin. 1917, i. 376. 
fireclay in. 1913, i. 528; 1917, i. 301. 
foundries in. 1912, ii. 551; 1913, i. 616, ii. 609; 1914, i. 667; 1916, 
ii, 427. 
fuel resources of. 1918, ii. 450. 
graphite in. 1912, ii. 468; 1920, i. 677, ii. 318; 1921, ii. 340. 
iron industry of. 1916, i. 403; 1918, ii. 464. 
iron orein. 1911, i. 518,ii.476; 1912, 1. 436,11. 450 ; 1913, i. 510, ii. 503 ; 
1914, i. 571, ii. 268; 1915, i. 483; 1916, ii. 375; 1917, ii. 340; 1918, 
ii. 431; 1919, i. 616; 1920, ii. 307; 1921, ii. 335. 
magnesite in. 1912, ii. 470; 1913, ii. 530; 1917, i. 302; 1918, i. 475, 
ii. 439. 
magneticiron sandsin. 1912, ii. 450; 1917, i. 283. 
manganese ore in. 1912, ii. 456 ; 1913, ii. 509 ; 1919, i. 621, ii. 460; 1921, 
orl 
manufacture of ferro-manganese in. 1921, 1. 371. 
manufacture of munitions in. 1919, ii. 509. 
manufacture of shellsin. 1921, ii. 229 (Paper). 
mineral resources of. 1916, ii. 376; 1921, i. 371. 
molybdenite in. 1915, 1. 489; 1918, ii. 433 ;- 1920, i. 674. 
natural-gas in, I911, i. 558; 1913, ii. 557; L915, ii. 247; 1917, i. 327, 
ii. 377; 1918, ii. 458. 
nickel oresin, 1917, i. 287, ii. 342, 
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Canapa, nickel refining in. 1918, ii. 510. 

oil shale in. 1912, ii. 496. 

peatin. 1915, ii. 235; 1916, ii. 398; 1918, ii. 452. ‘. 

petroleum in. 1912, i. 474; 1913, i. 555, ii. 552; 1914, i. 610, ii. 298; 
1915, i. 521, ii. 243 ; 1916, i. 317, ii. 404; 1917, i. 321, 11. 373 ; 1918, i1. 
455; 1920, i. 700, ii. 334; 1921, i. 391, ii. 355. 

platinum in. 1919, ii. 460. 

statistics of. See Statistics. 


steelworks in. 1912, i. 581; 1913, i. 640, ii. 619, 634; 1918, i. 517; 
1920, ii. 369. 

titaniferous oresin. 1918, ii. 464. 

tungsten ore in. 1912, ii. 457; 1913, ii. 510; 1914, i. 577; 1918, ii. 484. 
CANNEL Coatin United Kingdom. 1919, i. 638. ; 
Carn WueEeEts.. See Wheels. 
CARBIDE CONCENTRATION— 

and exfoliation in case-hardening of steel. 1917, i. 380. 

influence of changes in, on electrical resistivity. 1920, i. 752. 
CarpipEs. See also under names of Elements. 

heat of formation of. 1913, i. 683. 


influence of silicon and sulphur on dissociation of, in malleable castings. 
1913, ii. 684. 


magnetic analysis of. 1918, ii. 505. 
solubility of, in castiron. 1919, ii. 516; 1920, i. 739. 
state of, in carbon steel. 1921, i. 465. 
thermomagnetic properties of. 1918, i. 552. 
CaRBociTE. 1921, ii. 353. 
CarBo-Coat Procuss. 1921, i. 390. 
““CaRBOFRAX.” 1914, i. 590. 
Carzon, analysis of. See Analysis. 
artificial crystallisation of. 1912, i. 585. 
atomic weight of. 1915, ii. 333. 
consumption of, in the blast-furnace. 1911, ii. 543; 1917, i. 338; 1920, 
ii, 343. : 
deposition of, in the blast-furnace. 1912, i. 496; 1913, i. 580, 
diffusion of, iniron. 1915, i. 255 (Paper). 
free, precipitation of, iniron and steel. 1917, i. 413. - 
function of, iniron smelting. 1917, ii. 389. 
gasification of. 1921, ii. 364. 
influence of, on alloys of iron and manganese. 1911, ii. 76 (Paper). 
influence of, on the combination of nitrogen withiron. 1915, ii. 59. 


influence of, on the corrodibility of iron. 1912, i. 270 (Paper); 1916, 
i. 48 (Paper). 


influence of elements on absorption of. 1914, i. 724. 


influence of, on steel. 1914, i. 725; 1916, i. 371, ii. 11; 1917, i. 396; 
1919, ii. 517; 1921, i. 434, 465. 


oxides of, in blast-furnace gases. I911, ii. 543. 

oxides of, nomenclature of. 1912, i. 613. 

rate of penetration of, in steel, 1921, ii. 385. 

reaction between, andiron oxide. 1921, ii. 363. 

solubility of, in iron, at very high temperatures. 1911, ii. 644. 
solubility of, in nickel. 1912, ii. 604, 
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Carson, solubility of, in ternary steels. 1921, ii. 414. 
transformation of, into graphite. 1912, i. 587. 
CarBon BISULPHIDE, recovery of. 1921, ii. 354. 
Carzon Bricks. See Refractory Bricks. 
Carson-Curomium-IRon AtLoys, structure of, 1919, ii. 529. 
Carson DioxipE— 
addition of, in gas-producer.. 1921, i. 395. 
corrosion of boiler tubes by. 1921, i. 470. 
CarBon DioxipE RucorpErs. 1912,i.460; 1916,ii.394; 1917,i. 424; 1921, 
i. 63 (Paper). 
Carpon, IRon anp OxyeeEn, chemical equilibrium between. 1921, i. 436. 
Caron, IRon anpD PHospHorRus. 1918, i. 389 (Payer). 
CarBon, IRon AND VANADIUM, chemical and mechanical relations of. 1912, 
i. 215 (Paper). 
CAaRBON-MANGANESE System. 1916, ii. 460. 
CaRBON-MOLYBDENUM steels. (.8.M., iii. 66, v. 100. 
CarBon Monoxip®, poisoning at blast-furnaces. 1917, ii. 392. 
pure, reaction between, and pure electrolytic iron, below the Al inversion, 
1918, ii. 139 (Paper). 
reaction between, andiron. 1921, ii. 363. 
CaRBon-NICKEL system. 1916, ii. 460. 
CaRBon AND Pic Iron, temperature influences on. 1911, ii. 86 (Paper). 
CARBON-SILFRAX, silicidized. 1915, i. 502. 
CarzBon STEEL— 
case-hardening properties of. 1921, ii, 386. 
critical points of. 1918, i. 551. 
elasticity in. 1918, i. 538. 
embrittling effects of pickling on. 1920, i. 755. 
equilibrium temperature in. 1913, ii. 680. 
conductivities of, thermal and electric. 1918, i, 549. 
grain-size inheritance in. 1918, i. 550. £99 
heating curves of. 1918, ii. 501. 
influence of copperin. 1918, i. 546, 
influence of heat-treatment on colorimetric test for carbonin, 1913, ii. 367 
(Paper). 
influence of heat-treatment on specific resistance and chemical constitution 
of. 1915, ii. 164 (Paper). 
influence of heat-treatment on the thermo-electric properties and specific 
resistance of. 1916, ii. 268 (Paper). 
influence of rate of cooling on. 1919, i. 469 (Paper). 
influence of temperature and mechanical work upon forging capacity of. 
1916, i. 360. 
influence of time and temperature on. 1919, ii. 520. 
magnetic analysis of. 1918, i. 552. 
metallographic analysis of. 1911, i. 682. 
microstructure of.. 1920, i. 756. 
phosphoric, mechanical properties of. 1915, i. 151. 
state of carbidein. 1921, i. 465. 
state of cementite in. 1918, i. 552. 
thermo-electric properties of. 1915, i. 314. 
use of, for bridge building. 1916, i. 379. 
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Carpontsation. See also Distillation and Coke. 
of coal. 1921, i. 386. 
of coal, Del Monte process. 1914, i. 604, ii. 294. 
low temperature, of coal. 1915, ii. 235; 1918, ii. 454; 1919, i. 640; 1920, 
i. 698, ii. 327 ; 1921, i. 389, ii. 352. 
low temperature, Davidson retort. 1921, ii. 352. 
of wood. 1921,i. 386. See also Charcoal. 
CARBORUNDUM— 
use of, in manufacture of special steels. 1911, ii. 629. 
use of, asa refractory. 1914, i. 589; 1916, i. 304; 1919, i. 627. 
CaRBURISATION. See also Heat-Treatment (Case-hardening). 
with gas under pressure. 1917, i. 129 (Paper). 
of gears. 1918, i. 525. 
of iron at low temperatures. 1919, i. 437 (Paper). 
of iron at low temperatures in blast-furnace gases. 1915, ii. 106 (Paper), 
of iron with alkaline cyanides. 1917, ii. 421. 
during casting. 1921, i. 436. 
Carago Fieet Iron Co., new plant. 1920, i. 705. 
* Carnucre Gory Mepan Awarps— 
Goerens, P. 1912, i. 26. Robin, F. 1911, i. 25. 
Friend, J. N. 1913, i. 25. Swinden, T. 1914, i. 23. 
Nusbaumer, EH. 1915, i. 31. 
CaRNecig Institute or TECHNOLOGY, experimental rolling-mill at. 1920, 


ii. 369. 
CARNEGIE SCHOLARSHIP AWARDS— 
Adam, A. T. 1919, i. 11. Helderman, W. D. 1915, i. 32. 
Apfelstedt, J. F. 1913, i. 26. Hirsch, Alcan. 1913, 1. 26. 
Aitchison, L. 1921, i. 9. Hoyt, 8. L. 1918, i. 11. 
Andrew, J. H. 1914, i. 24. Humfrey, J.C. W. 1912, i. 27. 
Arnold, J. O. 1919, i. 11. Hurst, J. KE. 1917, 1. 35. 
Bainbridge, F. 1919, i. 11. Ibbotson, F. 1916, i. 28. 
Bannister, C. O. 1921,i. 9. Keeney, R. M. 1911,i. 26; 1920,i. 12. 


Baraduc-Muller, L. 1913, i. 26. Kessner, A. 1912, i. 27. 
Boylston, H. M. 1914,i. 24; 1915, Kilby, J. N. 1918, i. 11. 


1,32. Knight, R. 8. G. 1914, i. 24. 
Brodie, Neal. 1913, i. 26. Langenberg, F.C. 1921, i. 9. : 
Chappell, C. 1914, i. 24. Lantsberry, F. C. A. H. 1914, i. 24. 
Cronshaw, H. B. 1914, i. 24; 1915, Nusbaumer, E. 1912, i. 27. 

thy BPA, Patchin, G. 1918, i. 11. 

Donaldson, J. W. 1914, i. 24. Patterson, W. H. 1913, i. 26. 
Dupuy, E. L. 1915, i. 32. Pickard, J. A. 1912,1. 27; 1914, i. 
Findley, A. E. 1921, i. 9. 24 


Friend, J. N. 1911, 1. 26; 1915,i. Puppe, Johann. 1913, i. 26. 


32; 1920, i. 12. Rohl, G. D. 1911, i. 26. 
Greenwood, J. N. 1921, i. 9. Rudeloff, Hans. 1913, i. 26. 
Guertler, W. M. 1911, i. 25. Russell, T. F. 1920, i. 12. 
Hailstone, G. 1911,1.25; 1914,i. Saldau, P. 1916, i. 28. 

24, Sander, A. 1914, i. 24. 
Hallimond, A. F. 1917, 1. 35. Stage, H. J., Jun. 1919,i. 11. 
Hancock, W. C. 1916, i. 28; 1917, Swinden, T. 1911, i. 26. 

1. OD. Thompson, F. C. 1920, i. 12. 
Hanson, D. 1916, i. 28; 1917,i. Thompson, T. G. 1915, i. 32. 

35 Van Den Broek, J. A. 1918, i. 11. 


Haughton, J. L. 1916, i. 28; 1917, Whiteley, J. H. 1916, i. 28; 1917, i. 
1 BO: 35, 


— 
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CaRnotirE, typical analysis of. 1915, i. 489. 

Carr Ornn-Hearty Furnace. 1912, ii. 542. 

Carrier Dry-Arm Buast Puanr. 1915, ii. 260. 

CaRtTEL System, German. 1917, i. 426. 

CarrripGE, hydraulic, use of, for mining. 1915, i. 535. 

Carveés Coxn-Oven. 1914, ii. 291. 

Casr-Harpuntng, See Heat-Treatment. 

Cast Tron. See also Castings. 

acid resisting, 1921,i. 450. See also Alloys, non-corrosive. 

behaviour of sulphurin. 1921, i. 412. 

brazing of. 1912, ii. 578. 

constitution of, and effects of superheated steam on, 1912, ii. 382. 

control of production of. 1917, ii. 470. 

cooling phenomena of, 1917, i. 393. 

corrosion of. 1917,i. 417. - 

crystallisation of. 19411, ii. 643. 

cutting of, by oxygen. 1920,ii. 377; 1921, i. 446. 

elasticity of. 1915, ii. 300. 

enamelling of. 1920,i. 738; 1921, i. 448, ii. 416. 

graphitisation of. 1911,1.673; 1919,ii. 516; 1920, ii. 379. 

grey, deterioration of, due to heating and cooling. 1918, i. 535. 

grey, heat-treatment of. 1917, ii. 121 (Paper). 

grey, influence of heat-treatment ‘on. 1919, ii. 516. 

grey, and steel, relative corrodibilities of. 1915, i. 353 (Paper). 

growth of. 1911, i. 196 (Paper) ; 1912, i. 558, ii. 311 (Paper), 584; 1914, 
i. 702; 1917, 1. 392; 1918, ii. 199 (Paper); 1920, ii. 379. 

heat-treatment of. 1914, ii. 355. 

impact tests on.. 1913, ii..655 ; 1915, ii. 309. 

influence of additions to. 1914, i. 660. 

influence of boron on. 1915, i. 614. 

influence of cerium on. 1920, i. 740, ii, 353 

influence of cobalt on. 1920, ii. 380. 

influence of composition on properties of. I9i1, i. 643; 1912, i. 556; 
1913, i. 657; 1914, i. 721; 1915, i. 595; 1918, ii. 497; 1919, i. 682 ; 
1920, ii. 380. 

influence of elements on. 1915, 1. 595; 1920, ii. 380; 1921, ii, 396. 

influence of heat on. 1919, i. 682. 

influence of lanthanium on. 1920, i. 740. 

influence of manganese on. I911, i. 667. 

influence of metalloids on properties of. 1913, i. 361 (Paper). 

influence of oxygen on. 1916, i. 369; 1919, ii. 516. 

influence of oxygen and nitrogen on. 1914, i. 721. 

influence of shape of test-bar on mechanical properties of. 1912, ii. 373. 

influence of silicon on. 1917, ii. 434; 1920, i. 739. 

influence of silicon on corrosion of. 1913, i. 382 (Paper). 

influence of sulphur on. 1912, ii. 583; 1917, ii. 484; 1921, i. 412, 450. 

influence of titanium on. 1912, ii. 583; 1913, i. 658; 1915, i. 560. 

influence of vanadium on. I911, i. 318 (Paper), ii. 627; 1912, i. 557; 
1915, ii. 269; 1918, ii. 497. 

influence of zirconium on, 1921, i, 412. 


+ 
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Cast TRon— 
liquid contraction in. 1913, ii. 650; 1916, ii. 425; C.S.M., 1913, v. 51; 
C.S.M., 1916, vii. 55. 
magnetic analysis of. 1920, i. 749. 
malleable. See Malleable Castings. 
manufacture of, from pyrites cinders. 1921, ii. 371. 
metallurgy of. 1917, ii. 434. 
molten, desulphurisation of. 1914, i. 660. 
molten, fluidity of. 1918, ii. 466. 
molten, surface appearance of. 1916, i. 339. 
nickel. 1921, ii. 370. ; 
physical changes in, during cooling. 1911, i. 642. 
properties of. 1914, i. 702, ii. 363; 1915, i. 595; 1920, i. 739, ii. 379; 
1921, i. 450, ii. 396. 
refining of, in electric furnace. 1921, ii. 370. 
reinforcements of concrete with. 1912, i. 566. 
rupture of, in contact with acid. 1919, ii. 517. 
segregation in. 1912, ii. 584; 1917, ii. 435. 
shear tests of. 1919, i. 682; 1921, i. 456. 
shrinkage of. 1911, ii. 612; 1914, i. 702. 
solubility of carbidein. 1919,ii. 516; 1920, i. 739. 
specifications for. 1913, ii. 597; 1914, ii. 364; 1915, i. 596. 
strength of. 1916, i. 369. 
structure of. 1912, i. 556; 1914, ii. 364. 
synthetic. 1918, i. 495, ii. 462; 1919, ii. 139 (Paper), 483; 1920, i. 708, 
711; 1921, i. 405, ii. 369. 
tests on. 1911, i. 648, 645, ii. 611; 1912, ii. 582; 1913, i. 656, ii. 655; 
1915, i. 596, ii. 8309; 1917, i. 393, ii. 486; 1919, i. 682; 1920, ii. 379; 
1921, i. 450. 
tinning of. 1917, ii. 431; 1919, ii. 515. 
transition of carbon forms in. --1914, i. 723. 
transverse testing of. 1914, ii. 82 (Paper). 
use of, in American practice. 1912, ii. 382. 
use of, for drop-forge dies. 1917, i. 373. 
use of, for automobile castings. 1921, ii. 396. 
use of, for engine cylinders. 1917, i. 393, 1.425; 1921, i. 451. 
volume changes in, during cooling. I911, i. 642; 1912, i. 555. 
wearing qualities of. €,8.M., 1918, ix. 59. 
welding of. 1911, ii. 206; 1920, i. 737; 1921, ii. 395. 
Cast Iron Monuments. 1917, ii. 401. 
Cast Strut. See also Castings. 
annealing of. 1912, ii. 575. 
macrostructure of. 1921, i. 464. 
use of, for shell manufacture. 1917, i. 389. 
vibratory tests on. 1915, ii. 307. 
Casting. See also Ingots. 
carburisation during. 1921, i. 486. 
centrifugal. 1916, ii. 426; 1918,i. 508; 1920; i. 712; 1921, i. 414, ii. 370. 
of cylinderlinings. 1917, i. 354. 


in permanent moulds. I911, ii. 568; 1914, i. 665, ii, 330; 1917, ii. 399; 
1918, i. 501; 1919, ii. 493. 
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Castinc— 
of pipe fittings. 1921, ii. 372, 373. 
of propeller brackets. 1919, ii. 493. 
of rolls. 1921, ii. 372. 
of stove plates. 1912, i. 523. 
under vacuum. 1912, ii. 547. 
Casting Macuines— 
Grey double-vacuum. 1912, ii. 547. 
for pigiron. 1912, ii. 524; 1914, ii, 322; 1915, i. 552; 1921, ii. 362. 
rotary. 1920, ii. 354. 
Castines. See also Cast Iron and Cast Steel. 
blowholesin. 1921, i. 412, 
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chilled, manufacture of. 1911, ii. 570; 1912, i. 521, ii. 547; 1913, i. 614; 


1921, 1. 415, ii. 372. 


cleaning of. I911, i. 604; 1912, i. 523, ii. 549; 1913, i. 615, ii. 608; 


1914, ii. 332; 1915, ii. 272; 1921, i. 416. 
contraction of. 1918, ii. 468. 
cost of producing. 1921, ii. 370. 


die, manufacture of, 1913, ii, 647; 1916, ii. 424; 1918, ii. 469; 1919, 


ii, 491; 1920, ii. 352. 
direct, manufacture of. 1911, 1.595; 1920, ii. 352. 
elimination of strains in. 1920, i. 732. 
examination of, by X-rays. 1915, ii. 272. 


faulty. 1911, i. 604, ii. 571; 1912, i. 522, ii. 549; 1914, 1. 666, ii. 329; 


1915, ii: 272 ; 1916, i. 342; 1918, i. 508. 
for gas-engines. 192], 1. 414. 
grey iron, composition and properties of. 1921, i. 412. 
grey iron, influence of sulphurin. 1918, i. 535. 
grey iron, manufacture of, by duplex process. 1919, ii. 491. 
grey iron, seasoning of. 1918, i. 535. 
grinding machines for. 1913, i. 615. 
hardness tests for. 1916, i. 372. 


heat-treatment of. I911,ii. 597; 1914, i. 693, ii. 354; 1920, i. 731, 733 ; 


1921, i. 436, ii. 391. 
influence of gating on. 1917, i. 352. 
influence of sulphur on, 1914, ii. 333; 1920, i. 740; 1921, i. 450. 
malleable. See Malleable Castings. 
mechanical pouring of. 1915, ii, 271. 
metal cores for. 1911, ii. 567. 
pickling of. 1917, i. 354. 
pouring of, without runners. 1921, ii. 369. 
production of, in green sand. 1921, ii. 371. 
properties of, 1920, i. 740, ii. 352; 1921, i. 450. 
relation of test-pieces to. 1912, i. 558, 
for rolling-mill parts. 1921, i. 414. 


sand blasting of. 1914, i. 666; 1915, i. 566; 1916, ii. 427; 1918, i. 508, 


519; 1919, ii. 493; 1920, i. 713. 
seasoning of. 1917, i. 352. 
segregation in. 1912, i. 558; 1920, 1. 711. 


shrinkage of. 1911, ii. 570; 1913, ii. 604; 1915, ii. 272; 1920, i. 733. 


soundnessin. 1920, ii. 352. 
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CasTInGs— P 

special, manufacture of. 1911, ii. 569; 1912, i. 522, ii. 547 ; ‘1913, ii. 604 ; 
1914, i. 662, ii. 363; 1915, i. 565, ii. 271; 1916, i. 342, ii. 427; 1917, 
ii. 400; 1918, i. 508; 1919, ii. 493; 1920, ii. 353; 1921, i. 414, ii. 372. 

special, moulds for. 1914, ii. 330. 

steel, deformation of. 1918, ii. 468. 

steel, design of. 1918, ii. 467; 1920, i. 389 (Paper). 

steel, influence of annealing on. L911, ii. 597; 1912, ii. 575; 1914, li. 
254; 1915, i. 587; 1920, i. 733. 

steel, influence of titanium on. 1917, i. 356. 

steel, influence of vanadium on. 1913, i. 672. : 

steel, manufacture of. 1912, i. 523, ii. 548; 1913, i. 614, ii. 601, 603; 
1916, i. 340, ii. 424; 1918, ii. 467; 1920, i. 740, ii. 352; 1921, i. 413. 

steel, mechanical properties of. 1914, 11. 364. 

steel, moulds for. 1915, ii. 270; 1916, ii. 425. 

steel, properties of, in relation to composition. 1916, i. 370. 

steel, relation of structure to physical properties. 1916, ii. 447. 

steel, specifications for. 1915, ii. 269; 1917, ii. 441; 1918, i. 544. 

stressesin. 1920, i. 739. 

testing of. 1920, ii. 379. 

use of, in automobile construction. I911, ii. 612; 1918, ii. 468; 1921, ii. 
396. 


use of, for ordnance construction. 1918, i. 504. 
use of, in ship construction. 1919, i. 660; 1920, i. 712, ii. 353. 
use of silico-manganese for. 1920, i. 711. : 
warping of. 1911, ii. 570; 1920, i. 733. 
welding of. 1920, i. 737; 192], ii. 395. 
CavaLysis, technology of. 1913, ii. 686. 
Caucasus. See also Russia. 
chrome iron ore in. 1913, i. 508. 
manganese ore industry of. 1915, ii. 344. 
Caustic SopA, corrosion of iron by. 1914, i. 735. 
Cava Process of tar distillation. 1913, ii. 62. 
CraGc Evrorric Sarery-Lamp. 1915, i. 537; 1917, i. 333. 
CELEBES— 
chromite and nickel orein., 1919, i, 624. 
iron orein. 1920, 1. 671; 1921, i. 372. 
CrxitE, uses and application of. 1916, i, 303; 1917, 1. 298. 
Crmant— 
high temperature, for furnaces. 1916, ii. 392. 
intercrystalline, surface tension in. \ 1916, i. 155 (Paper). 
iron Portland, tests of. 1921, i. 409. 
manufacture of, from blast-furnace slag. 1912,i. 511,11. 587; 1913,i. 599 ; 
1916, i. 336; 1917, ii. 395; 1918, i. 498; 1919, i. 653, ii. 489; 1920, 
i. 111 (Paper), ii. 351 ; 1921, ii. 367. 
Portland, standard limit of sulphuric anhydride in. 1912, ii. 384. 
Portland, as a substitute for fireclay. 1913, i. 529. 
tests for constancy of volume of. 1912, ii. 383. 
use of, in collieries. 1917, i. 331. 
use of, for protection of iron and steel. ©.8.M., 1911, iii. 38. 
Crumrntt GuN for furnace repairs. 1915, ii. 283. 
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CEMENTATION. See Heat-Treatment. 
CEMENTITE— 

definition of. 1912, ii. 376. 

formation of. 1911, ii. 635; 1918, i. 549. 
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influence of coalescence of, in heat-treating hypereutectic steels. 1921, 


ii. 158: 

influence of, on expansion of steel. 1917, 1i. 446. 

magnetic investigation of, in carbon steels. 1918, i. 552. 

pro-eutectoid, life history of. 1912, ii. 382. 

solubility of, in hardenite. 1912, i. 235 (Paper). 

solubility of, in yiron. 1912; i. 586. 

spheroidal, formation of. 1920, ii. 261 (Paper). 

transformation of. 1915, ii. 181 (Paper) ; 1919, ii. 533. 
CERAMICS, definition of the term. 1921, i. 379. 
CrRIuM— 

influence of, on castiron. 1920, i. 740. 

metallurgy of. 1917, i. 370. 

pyrophoric alloy. 1917, i. 407. 

use of, in foundry. 1920, ii. 353. 
CEYLON— 

early manufacture ofironin. 1912, i. 134 (Paper). 

iron orein. 1913, ii. 499. 

monazite in. 1917, i. 288. 
CuHatn Inpustry of Great Britain. 1921, i. 446. 
Cuain Linxs, testing of. I911, ii. 618; 1914, ii. 371. 
Cuatns. See also Cables. 


manufacture of. 1912, 1. 554; 1913,1. 652; 1914, 1. 698; 1915, ii. 299; 


1916, i. 365; 1917,1. 385; 1918, ii. 487; 1919,i. 659; 1921, i. 446. 


weldless, manufacture of. 1911, i. 640, ii. 604. 
CHANTRAINE FurRNAcE. 1920,i. 726; 1921, ii. 386. 
Cuapter Exvecrric Furnace, 1911, i. 625; 1913, ii. 621. _ 
CHAPMAN GAS-PRopUCER. 1913,i. 561; 1914, ii. 343; 1920, 11. 340. 
CHapMAN Price Sreet Co., rolling-mill plant of. 1921, ii. 381. 
CHARCOAL— 

absorption of gases by. 1911, i. 548. 

briquetting of. 1917, i. 336. 


manufacture and properties of. I911,i. 548, ii. 511; 1912, i. 469, i1. 487 ; 
1914,i. 602; 1915, i. 512,11. 235; 1916,i1.311; 1918,i1.485; 1921, 1. 386. 


rate of carburisation of steel by. 1921, ii. 385. 
spontaneous combustion of. 1912, i. 469. 


use of, as fuelin blast-furnaces. 1912, i. 503,11. 528; 1913, ii. 583; 1914, 


i. 647; 1919, ii. 488. 

CHAaRcoAL ABSORPTION Process for recovery of gasoline. 1921, i. 394. 
' CHarcoaL Burnine— 

Ljungberg’s system. 1915, i, 513. 

Marks’ kiln. 1915, i, 513. F 
CHARCOAL IRON— ; 

influence of oxygen on quality of. 1914, ii. 338. 

manufacture of. 1912, i. 506; 1915, i. 547. 

manufacture of, in the Bessemer converter. 1914, ii, 338. 
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CuartErot EvnorricaL ENGINEERING Works, description of. 1913, ii. 468. 
CHARLEROI PLATE-GLAss WoRKS, visit to. 1913, ii. 464. 
Cuarnock Procsss of tube manufacture. 1911, 1. 639. 
Cuarpy Tustinc Macaig. 1915, ii. 309; 1917, ii. 82; 1919, ii. 518; 1920, 
ii. 383. 
Curemicat Anatysis. See Analysis. 
CuemicaL StanpaRps. See Analytical Samples. 
Cuermist, works, training of. 1917, i. 422. 
CHILI— 
economics of iron ore mining in. 1921, ii. 338. 
iron industry of. 1918, i. 559. 
iron orein. 1911,ii. 481; 1912, ii. 320 (Paper); 1913, ii. 416 (Paper), 507; 
1914, ii. 270; 1915, i. 487. 
manganese orein. 1911, ii. 482; 1916, ii. 378, 380. 
petroleum in. 1912, ii. 498; 1917, i. 323, ii. 375. 
statistics of. See Statistics. 


CHILL, natural, influence of, on malleable. castings. 1915, i. 596. See also 
Castings, Rolls and Wheels. 


CHILLAGITE, characteristics and composition of. 1917, i. 288. 


Cuimneys, design and construction of. 1912, ii. 477; 1917, i. 308, ii. 363 ; 
1918, ii. 449; 1919, i. 662. 


CHINA— 
blast-furnacesin. 1912,1. 504; 1914, i. 647, ii. 319; 1919, ii. 487; 1920, 
ii. 349. 
coalin. 1911, i. 544; 1912, i. 465, ii. 481; 1913, i. 538, ii. 589; 1914, 
1,600; 1915, i. 508; 1917, ii. 365; 1921, i. 383. 
iron orein. I911,i. 517; 1912, i. 482; 1913,i. 508, ii. 499; 1914, i. 572; 
1915, i. 482; 1916, i. 290; 1917, ii. 340; 1919, i. 620. 
ironworksin. 1914, ii. 343; 1916,1. 333; 1917, ii. 394; 1918, i. 496. 
methods of ore-mining in. 1921, i. 376. 
mineral resources of. 1921, i. 871. 
petroleum in. 1912,1. 474; 1915, i. 520; 1916, ii. 405. 
primitive methods of smelting iron in. 1912, ii. 533; 1921, ii. 368. 
statistics of. See Statistics. 
tungstenin. 1918, ii. 435; 1920, i. 675. 
Cuina Cuay, mining and preparation of. 1917, 1. 304. 
CHISEL STEEL, analyses of. 1916, i. 361. 
CHIsELS— 
heat-treatment of. 1917, ii. 444. 
manufacture of, from open-hearth steel. 1921, ii. 389. 
standard treatment of. 1916, i. 361. 
CHLORINE in coal, 1915, i. 506. 
Curome Bricks. See Refractory Bricks. 
CHROME ORE— 
characteristics of. 1917, i. 285. 
electric smelting of. 1917, i. 342. 
CHROME ORE, GEOGRAPHICAL DisTRIBUTION— 
Anatolia. 1911, ii. 483; 1915, i. 481; 1920, i. 673, ii, 311 
Brazil. 1921, i. 370. 
British Empire. 1920, ii. 311. 
Canada, 1921, i. 371 
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CuRoMzE ORE, GEOGRAPHICAL DistripuTION— 
Celebes. 1919, i. 624 
Cuba. 1919, i. 624; 1920, i. 674. 
India. 1920, i. 673. 
Jugo-Slavia. 1921, i. 373. 
Macedonia. 1921, i. 373. t 
New Caledonia. 1911, ii. 483; 1913, i. 459. 
Rhodesia. 1912,i. 441; 1915, i. 488; 1920, ii. 311, 
Serbia. 1921, i. 373. 
South Africa. 1912, ii. 454. 
Sweden. 1913, ii. 509. 
United Kingdom. 1919, i. 623. 
United States. 1915, i. 488; 1917,i. 285; 1918, ii. 431; 1919, ii. 462; 
1920, i. 673, 674; 1921, i. 374. 
World’s resources. 1921, i. 375. 
CHROME SANDS on the Pacific coast. 1919, i, 624, ii. 462; 1921, ii. 363, 
CHromeE Iron ORE— 
analysis of. See Analysis. 
use of, as furnace lining. 1916, i. 304. 
CHROME [non ORE, GEOGRAPHICAL DisTRIBUTION— 
Caucasus. 1913, i. 508. 
Greece. 1913, i. 447 (Paper); 1914, i, 575. 
Rhodesia. 1914, ii. 271. 
Serbia, 1913, ii. 508. 
United States. 1911, i. 524; 1913, ii. 508, 
World’s production. 1913, ii. 727; 1916, i. 294, 
CHROoMIUM— 
analysis of. See Analysis. 
influence of, on corrosion ofiron. 1920, ii. 394. 
influence of, on hardening and tempering high-speed steel. 1915, ii. 6 
(Paper). 
influence of, on steel. 1918,1. 546; 1919, ii, 517. 
metallurgy of. 1917, i. 370. 
relations of, to carbon andiron. 191], i. 249 (Paper). 
structural constitution, hardening and tempering of high-speed steel 
containing. 1920, i. 647 (Paper). 
uses of. 1920, ii. 311. 
CaromiuM-CAarBon-IRon ALLOYS, structure of. 1919, ii. 529. 
Crromrum-CoBaLt-MoLyBpENUM ALLOYS, properties of. 1913, i. 670. 
Curomium-Coprer-NickeL ALLoys, properties of. 1917, i. 405. 
CuromiumM-NICKEL-STEEL— F 
case-hardening properties of. 1921, ii. 386. 
characteristic curves of. 1921, ii. 128. 
corrosion of. 1912, i. 249 (Paper). 
heat-treatment of. 1919, ii. 507. 
manufacture and useof. 1912, ii. 554; 1917,1. 403; 1921, ii. 405. 
use of, for track work. 1920, ii. 388. 
CuRomiIuM STEEL— 
analysis of. See Analysis. 
bibliography of. 1920, i. 436, 482. 


d 
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Caromium STEEL— : ane 
case-hardening of. 1911, ii. 595. 
constitution of. ©.§.M., 1921, ii. 247. 
corrosion of. 1912, i. 249 (Paper); 1913, i. 388 (Paper). 
critical pointsin. 1912, i. 584. 
etching reagent for. 1921, ii. 411. 
heat-treatment of. 1911, ii. 601; 1920,ii. 373. 
influence of heat-treatment on electrical resistivity. 1920, i. 447 (Paper). 
initial temperature and critical cooling velocities of. 1916, i. 114 (Paper). 
microstructure of. 1921, i. 467. 
penetration of the hardening effect in. 1917, i. 107 (Paper). 
physical constants of. 1920, ii. 388. 
properties of. 1919, ii. 524; 1920, i. 403 (Paper); 1921, ii. 403. 
structure of. 1920, i. 493 (Paper). 
thermo-electrie properties of. 1915, i. 318. 
use of, for magnets. 1917, i. 411, ii. 445. 
welding of. 1920, ii. 376. 
CHROMIUM-TUNGSTEN STEEL— 
analysis.of. See Analysis. 
electrolytic production of. 1911, i. 673. 
properties of. 1921, i. 467. 
CHROMIUM- VANADIUM STEEL— 
properties of. 1917, ii. 450. 
use of, for sheets. 1921, ii. 405. 
use of, for wheels and tires. 1913,1. 664; 1914, i. 711, ii. 372. 
CHROMIFEROUS IRON ORE, manufacture of pigiron and steel from. 1913, i. 460 
(Paper), ii. 462. 
CHROMOL STEEL, use of, for bridge building. 1920, ii. 387. 
CINEMATOGRAPH, use of, for recording impact tests, 1913, ii. 656. 
Crvita GAs-PRopucER. 1912, 11.506. 
CLAPP-GRIFFITHS CONVERTER. 1912, ii. 543; 1913, ii. 600. 
CLARENCE IRon AND StnEL Works, Lenps, visit to. 1912, ii, 418. 
CuaRkK, BICKERTON AND BRADLEY GAs-PRopucER, 1911, ii. 520. 
CuauDE Procsss for liquefaction of air. 1913, ii. 226. 
CLAYBAND Iron ORs, analyses of. 1918, i. 470. 
CLAY WARES, casting of. 1917, i. 299. 
Cuays, See also Fire Clay. 
analysis of. See Analysis. 
fired, microstructure of, 1917, ii. 351. 
in Germany. 1921, i. 377. 
properties of. 1921, i. 379, ii. 340. 
testing of, for foundry uses. 1920, i. 681. 
use of, for crucibles. 1920, ii. 319. 
CLEVELAND [RoNSTONE— 
distribution of. 1918, i. 95. 
mining of. 1920, ii. 312. 
smelting of. 1919, ii. 483. 
Cuincu-Jonrs Huar-TREarMEnt FurNAcE. 1913, i. 141. ; , 
CoaL— 
absorption of gases by. 1914, i. 597. 
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absorption of oxygen by. 1913, ii. 587; 1914, ii. 288; 1916, ii. 396. 

action of pyridine on. 1919, ii. 473. 

agglutinative power of. 1920, i. 695. 

analysis of. See Analysis. 

“anthra-”, 1921, ii. 353. p 

bituminous, utilisation of pyrite in. 1918, ii. 451. 

briquetting of. 1911, ii. 538; 1912, i, 492, ii. 519; 1913, i. 578, ii. 575; 
1914, i, 635, ii. 315; 1915, i. 540, ii. 256; 1916, ii. 414; 1917, i. 336, 
ii. 386 ; 1918, i. 488; 1919, i. 646; 1920, ii. 342; 1921, i. 399. 

brown. See Brown Coal and Lignite. 

calorific value of. See Calorific Value. 

carbonisation of, Del Monte process. 1914, i. 604, ii. 294. 

carbonisation of, at low temperature. 1915, ii. 235; 1918, ii. 454; 1919, 
i. 640; 1920, i. 698, ii. 327, 328; 1921, i. 389, ii. 352. 

chemistry of. 1920, i. 690. 

chlorine in. 1915, i. 506. 

classification of. 1913, ii. 537; 1916, ii. 469; 1919, 11.473; 1921, ii. 344. 

cleaning of. 1921, ii. 359. 

clinkering of. 1911, ii. 505; 1915, i. 505. 

coking. 1914, i. 602; 1918, ii. 452; 1920, i. 694, ii. 327; 1921, i. 386, 
ii. 349. 

combustion of. I911,i. 538; 1917, ii. 361. 

composition of. 1911, i. 541, ii. 506; 1912, i, 462, ii. 478; 1913, i. 534, 
5385; 1914, i. 594, 597, ii. 286; 1915,i. 506; 1919, i..637; 1921, ii. 349. 

conservation of. 1911, ii. 671; 1920, i. 689, 11.370; 1921, i. 380. 

constituents of. 192], i. 385, ii, 348. 

constitution of. 1918, ii. 449; 1920, ii. 323. 

decomposition of, at low temperatures. 1920, i. 691. 

distillation of, at low temperatures. 1913, i. 545; 1916, i. 316, ii. 401; 
1917, i. 314, ii. 370; 1918, 1. 484; 1920, i. 698, ii, 340. 

distillation of, under pressure. 1918, i. 483. 

distribution of mineral matterin. 1921, i. 302. 

_ dry preparation of. 1916, ii. 414; 1921, i. 399. 

economic selection of. 1920, ii. 271 (Payer). Sce also Fuel Economy. 

economical utilisation of. 1916, 1. 306,ii. 414; 1917,i. 306; 1921, ii, 344, 

examination of, by X-rays. 1912, ii. 479. 

extraction of oil from. 1914, ii. 294; 1916, i. 318; 1919, ii. 477; 1920, 
i. 338; 1921, i. 380. 

formation of. 1911, ii. 506; 1921, i. 385. 

gas and electricity, comparative cost of power and heating by. 1918, i. 
481. 

and gas-firing, combination of. 1917, ii. 362. 

genesis of. 1914, i. 596. 

geology of. 1911, i. 541, ii. 506; 1912, i. 462, ii. 478 ; 1913, 1. 535, ii. 536 ; 
1915, i. 505; 1916, i. 308, ii. 354; 1917, i. 308, ii. 363; 1919, ii. 472 ; 
1920, i. 690. ; 

grading of. 1921, ii. 344. ; , . 

handling of. 1911, i. 578, ii. 588; 1912, ii. 518; 1913, i. 577, ii, 573 ; 
1914, i. 634, ii. 314; 1915, i. 540, ii. 255; 1916, i. 327; 1917, i. 335, 
ii. 386; 1918, i. 487, ii. 452; 1919, i. 645, ii. 482; 1920, i. 703; 1921, 
i, 399, ii. 360. . 
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melting point of. 1921, i. 385. 

microstructure of. 1913, ii.536; 1914,i1.597; 1917, ii. 364; 1920, ii. 271; 
192], i. 385. - 

moisture in. 1913, ii. 708; 1916, ii. 395; 1917, i. 423; 1921, 1. 386. 

molybdenum in. 1913, i. 536. 

origin of. I911, i. 541; 1912, i. 461, ii. 478; 1913, i. 535; 1914, ii. 287; 
1915, i. 505; 1916, ii. 394; 1918, ii. 449; 1920, ii. 323. 

oxidation of. 1912,ii.479; 1915, i. 506, ii. 232 ; 1917,1. 309; 1919, i. 638; 
1921, i. 386. 

oxygen in. 1913, ii. 537; 1914, ii. 288; 1916, ii. 396; 1921, ii. 349. 

pulverised, Buell-Santmyer system. 1919, i. 636. 

pulverised, cost of. 1918, ii. 448. 

pulverised, explosion risks with. 1921, ii. 346. 

pulverised, gasification of. 1921, i. 394. 

pulverised, Holbeck system of firing. 1919, ii. 469. 

pulverised, preparation of. 1917, ii. 25; 1920, i. 690. 

pulverised, use of. 1913, ii. 533; 1914, i. 594, 672, ii. 285 ; 1915, ii. 231 ; 
1916, i. 306; 1917, i. 8386; 1918, i. 479, ii. 448; 1919, i. 47 (Paper), 
636, ii. 469; 1921, i. 381, ii. 345. 

pulverised, use of, in annealing furnaces. 1920, i. 690, ii. 331. 

pulverised, use of, in blast-furnaces. 1915, i. 546; 1916, ii. 418; 1917, 
i. 339; 1920, i. 690. 

pulverised, use of, for boilers. 1920, i. 321, 689; 1921, i. 381, 11, 346. 

pulverised, use of, in the foundry. 1920, i. 689. 

pulverised, use of, for locomotives. 1918, ii. 448. 

pulverised, use of, in metallurgical furnaces. 1913, ii. 617; 1915, i1..231 ; 
1919, i. 636, ii. 469 ;~-1920, ii. 321. 4 

pulverised, use of, in open-hearth furnaces. 1913, i. 623; 1916, ii. 429 ; 
1920, i. 690; 1921, ii. 346. 

pulverised, use of, in power plants. 1920, ii. 322. 

pulverised, use of, in puddling. 1914,1. 652; 1919, ii. 75 (Report). 

pulverised, use of, in sheet mills. 1920, i. 690. 

purchase of. I911, ii. 505; 192], i. 382. 

sampling of. See Analysis. 

search for, 1911, i. 541, ii. 506; 1919, ii. 472. 

small, utilisation of. 1917, ii. 362. 

specific gravity of. 1911, i. 543; 1912, i. 386; 1917, i. 309; 192], i. 386. 

specific heat of. 1913, ii. 537. 

specifications of 1917, i. 305. 

spontaneous combustion of. 1913, i. 576, 11. 573; 1914, i. 631; 1917, 
ii. 386; 1918, ii. 451; 1920, ii. 324. 

sporesin. 1920, ii. 276. 

storage of. I911, i. 574, ii. 586; 1912, i. 489, ii. 517; 1913,1.576; 1914, 
ii, 314; 1915, i. 539, ii, 254; 1916, i. 327; 1917, i. 335; 1918, i. 487, 
ii, 452 ; 1919, i. 645; 1920, ii. 321, 341 ; 1921, i. 398, ii. 363, 

structure of. 1914, ii. 288; 1916, i. 308. 

substitutes for. 1921, ii. 345. 

sulphurin. 1914, i. 594; 1920, i. 691; 1921, ii, 348. 

swelling of. 1921, i. 385. 

value of, for gas manufacture. 1921, i. 380 

volatile matterin. 1921, ii. 349. 
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washing and screening. 1911, i. 576, ii. 537; 1912, i. 492, ii. 518; 1913, 
i, 577, ii. 575 ; 1914, i. 634, 635, ii. 315; 1915,i. 541, ii. 255; 1916, i. 327, 
i. 414; 1918, ii. 487; 1919, i. 645, ii. 482; 1920, i. 708, ii. 341; 1921, 
i. 398, ii. 359. 

washing, flotation process. 1921, i. 398, ii. 359. 

washing, Hoyle system. 1920, ii. 341. 

washing, Humboldt plant. 1912, ii. 518. 

waste, utilisation of. 1920, ii. 323. 

weathering of. 1917, i. 308. 

CoaL, GEOGRAPHICAL DistRIBUTION— 

Abyssinia. 1920, ii. 325. ’ 

eal 1911, ii. 509; 1912, ii. 480; 1913, ii. 539; 1915, i. 509; 1920, 
i. 326, 

Algeria. 1920, ii. 326. } 

Asia Minor. 1914, i. 600; 1919, i. 639; 1920, i. 693; 1921, i. 383. 

Australia, I911,ii. 541; 1912,i1. 469; 1914, ii. 290; 1915,i. 511; 1916, 
i. 8309; 1917,1. 312; 1919, ii. 473; 1920, ii. 326. 

Se ees 1911, i. 543, 507; 1912, i. 463, ii. 480; 1913, i; 537; 1921, 
ie ; 

Balkans. 1911, ii. 507. 

Belgium. 1913, i. 537, ii. 537; 1915, i. 507; 1916, i. 310; 1918, ii. 509; 
1919, ii. 473; 1921, i. 383. 

Bolivia. 1911, ii. 510. 

Borneo. 1913, i. 538; 1917, i, 312. 

Bosnia. 1914, i. 598; 1921, ii. 347. 

Brazil. 1911, ii. 510; 1912, ii. 487; 1913, 1.542; 1916, i. 311. 

British Empire. 1912,ii3. 480; 1913, i. 538; 1921, i. 382. 

Bulgaria, 1912, i. 463; 1913, i. 537. 

Burma. 1912, i. 464; 1915, i. 508; 1919, i. 639. 

Canada. 1911, i. 545, ii. 509; 1912, i. 467, ii. 483; 1913, i. 541, ii. 540; 
1914, i. 601; 1915, ii. 234; 1917, i. 312, ii. 8365; 1918, ii. 450; 1921, 
ii. 347. 

China. 1911,i.544; 1912,i. 465,11. 481; 1913,1. 538,11. 539; 1914, i. 600; 
1915, i. 508; 1917, ii. 365; 1921, i. 383. 

Colombia. 1912, ii. 486; 1913, i. 543. 

Croatia. 1921, ii. 347. 

Dalmatia. 1921, ii. 347. 

Egypt. 1920, ii. 325. 

France. 1911, i. 543; 1912, i. 463, ii. 480; 1913, ii. 537; 1914, ii. 288 ; 
1915, i. 507; 1916, i. 310; ii. 397, 1918, ii. 451; 1920, ii, 324; 1921, 
daoas ‘ 

Germany. 1912, i. 463, 624; 1913, i. 537, 705, ii. 716; 1914, i. 598; 
1917, i. 310, ii. 364; 1918, ii. 451; 1920, ii. 8325; 1921, 1. 383, 

Herzegovina. 1921, ii. 347. 

Holland. 1912,ii. 480; 1913, ii. 5388; 1914,i. 761; 1921, i. 384. 

Iceland. 1915,i. 507; 1917, i. 311. 

India. 1911, i. 543, ii. 508; 1912, i. 465; 1913, i. 538, ii. 539; 1914, ii. 
289; 1915,i.508; 1917, ii. 364; 1920, i. 669, ii. 325. 

Indo-China. 1911, ii. 508; 1916, ii. 398; 1920, i. 693. 

Treland. 1920, i. 692; 1921, i. 382. 

Italy. 1913, i. 538; 1914, ii. 289; 1921, i. 384. 
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Coa, GuoaRAPHICAL DisTRIBUTION— : 

Japan, 1911, i. 544, ii. 508; 1912, ii, 481; -1913, i. 538 ; 1915, ii. 233 ; 
1917, ii. 365; 1920, ii. 326. 

Jugo-Slavia, 1921, i. 384, ii. 347. 

Madagascar. 1913, i. 540, ii. 540. 

Malay States. 1912, i. 465, ii. 482; 1913, i. 538. 

Manchuria. 1914, i. 600. 

Mexico. 1915, i. 510. 

Natal. 1917, ii. 365; 1920, ii. 326; 1921, i. 384. 

Newfoundland. 1913, ii. 541; 1917, i. 312. 

New South Wales. 1919, ii. 473. 

New Zealand. 1919, ii. 474. 

Nigeria. 1912, i. 466; 1914, i. 601, ii. 289; 1917, i. 311; 1920, ii. 326. 

Nyassaland, 1912, ii. 480. 

Peru. 1918, ii. 457; 1920, ii. 326; 1921, i. 384.. 

Persia. 1920, ii. 325. 

Philippine Islands. 1911, i. 545; 1912, i. 465. 

Poland. 1919, i. 639 ;- 1920, i. 670. 

Portugal. 1920, ii. 325. 

Queensland. 1913, i. 543, ii. 543; 1918, ii. 451; 1919, ii. 473. 

Rhodesia. 1912, ii. 482; 1913, i. 538, ii. 540. 

Roumania. 1920, ii. 325. 

Russia. 1915, i. 507; 1920,ii. 325; 1921, ii. 348. 

Saghalien. I911, i. 544, ii. 508. 

Sardinia. 1911, ii. 507. 

Scandinavia. 1915, i. 649. 

Scotland. 1911, ii. 507; 1912, ii. 479; 1917,i. 310; 1918, ii. 452; 1919, 
i, 689-5. 1920, i. 692, ii. 324. 

Serbia. 1912, i. 384, 463, ii. 347. 

Siberia.’ 1913, i. 539, 17. 589; 1914, 1. 599; 1921, i. 384, ii. 348. 

Slavonia. 1921, ii. 347. 

Somaliland. 1915, ii. 233. 

South Africa. 1913, i. 540; 1916,i. 310; 1921, i. 384. 

South America. 1915, ii. 234, 

South Australia. 1920, ii. 326. 

South Manchuria. 1917, i. 311. 

Southern Nigeria. 1912, ii. 480; 1914, i. 601; 1917, i. 311. 

Spain. 1920, ii. 325. 

Spitzbergen. 1911, ii. 508; 1912, ii. 481; 1914, i, 598; 1915, i. 508; 
1916, ii. 397; 1920, 1. 692; 1921, i. 384, ii. 348. 

Sumatra. 1916, i. 310. 

Sweden. 1913, ii. 538; 1914, i. 598. 

Switzerland. 1912, ii. 481; 1914, i. 765. 

Tasmania. 1912, ii. 487. 

Transvaal. 1912, i. 466. 

Trinidad. 1912, ii. 480. 

Turkey. 1912, i. 464; 1916, ii. 397. 

United Kingdom, 1911, ii. 507; 1912, ii. 479 ; 1913, i. 536, ii. 537; 1914, 
i, 597, ii. 288; 1915, i. 507, ii. 232; 1916, i. 309, ii. 395, 396; 1917, i. 


310, 11, 364; 1918, ii. 450; 1919, i. 638; 1920, i: 692, ii. 324; 1921, i. 
382, ii, 347. 


Or 
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Coan, GrogRaPHIcaL DistRIBUTION— 
United States. 1911, i. 546, ii. 509; 1912, i. 467, ii, 484; 1913, i, 541, 
ii. 542 ; 1914, i. 601, ii. 289; 1915, i. 509, ii, 234; 1916, i, 311, ii. 398; 
wie 312, ii. 366; 1919, ii. 474; 1920, i. 691, ii, 326; 1921, i. 384, 
zh . 
Victoria. 1913, i. 543; 1915,i. 511; 1919, ii. 473. 
Western Australia, 1913, i. 544; 1914, ii. 290; 1915,i. 511; 1917, i. 312. 
*  World’s resources. 1913, ii. 727; 1915, i. 658. 
Coat Aan, forests of. 1917, ii. 363. 
Coat Asu, fusibility and fusion tests of. 1915, ii. 231; 1916, i. 307; 1917, 
i, 305; 1918,1. 479; 1919, i. 635, ii. 470; 1920, ii. 323. 
Coat-Currma Macutnery. See Collieries. ~ 
Coat Dust. See also Coal, pulverised. 
analysis of. See Analysis, 
-experiments, 1911, i. 571, ii, 533; 1912, i. 488, ii, 515; 1913, i. 574, 
ii. 571; 1914, i. 629, ii. 312; 1915, i.-538, ii. 254; 1916, i. 327. 
explosions. 1915, i. 5388; 1917, i. 334. 
gasification of. 1921, ii. 357. 
in mines, 1916, ii. 414. 
treatment of. 1913, ii. 571. 
use of, in moulding. 1914, i. 664. 
CoaL-Gas— 
analysis of. See Analysis. 
electrical separation of tarfrom. 1915, i. 517. 
manufacture and utilisation of. 1921, i. 395. 
use of, for power purpose. 1917, i. 329. é 
Coat-Minina. 1911, i. 563, ii. 525; 1912, i. 484, 11.507; 1913, i. 568, ii. 563 : 
1914, i. 621, ii. 307; 1915, i. 580, ii. 253; 1916, i. 325, ii. 410; 1917, 
i. 330, ii. 382. 
economics of. 1911, i. 576; 1912,'i. 491; 1913, i. 577, ii. 573; 1914, i. 
634; 1915,i. 540, ii. 254 ; 1920, ii. 342. 
history of. I911,i1. 576; 1912,i. 491, ii. 517; 1914, i. 634. 
Coat-Mintne InpustRY, war-conditions in. 1915, ii. 338. 
Coat Pyrite, use of, for manufacture of sulphuric acid. 1918, ii. 451; 1920, 
ii. 324. 
Coau-TaRn— 
distillation of. 1915, ii. 238; 1916, ii. 402; 1918, i. 485. 
low temperature, thermal decomposition of. 1917, i. 314. 
manufacture of naphthaline from. 1920, i. 698. 
manufacture of synthetic phenol and picric acid from. 1915, ii. 238. 
technology of. 1920, ii. 337. 
use of, as fuel. 1913, ii. 600; 1916, i. 306. 
use of, in manufacture of explosives. 1915, ii, 238. 
Coau-TaR InpusTRY. 1916, ii. 403, 
Coat-TaR Ors, value of. 1912, ii. 475. 
Coau-TaR Prrcn, fuel value of. 1917, i. 319. 
CoALESCENCE— : 
influence of, on mechanical properties of steel and alloys. 1914, ii, 204 
(Paper). 
in steels, 1921, ii. 145 (Paper). 
CoaTINas, protective. See Corrosion-Prevention. 
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CoBALT— 
analysis of. See Analysis. 
electro-plating with. 1915, ii. 327; 1916, i. 366 ; 1921, i. 449. 
influence of, on castiron. 1920, ii. 380. 
influence of, on corrosion. 1917, i. 418. 
occurrence and utilisation of, 1917, i. 287, 288. 
preparation of. 1914, i. 747. 
Copaur ALLoys, properties of. 1914, i. 726; 1916, 11. 455. 
Copaut-CaRBoN System. 1916, ii. 460. 
Coxnaur-CHromium ALLoys, use of, for high-speed steel. 1918, i. 540. 
CopaLtT-CHROMIUM-MOLYBDENwM ALLOYS, properties of. 1913, i. 670. 
Cosatt Iron Attoys, physical constants of. 1919, ii. 530. 
CoBALT-MANGANESE ALLOYS, properties of. 1914, i. 730. 
Conaut MotyBprnum ALLoys, structure and properties of, 1914, i. 730. 
Cosaut SrreL, determination of cobalt and nickelin. 1918, i. 441 (Paper) 
Coxasco System of handling coal and coke. 1915, i. 540. 
CocuRranitE, Carbo-nitride of titanium. 1918, i. 171. 
CocKERILL WorKS— 
cost of manufacture of electric steel at. 1912, i. 96. 
description of. 1913, ii. 449. 
visit to. 1913, ii. 447. 
Coacine Mitts. See Rolling-Mills. 
CoaguuaNn STEEL AND Iron Co., Lrp., visit to works of. 1912, ii. 407. 
Counston, intercrystalline, of metals. 1913, ii. 653; C.S.M., 1913, v. 86. 
CoKE— 
analysis of. See Analysis. 
basic, manufacture of. 1914, i. 603. 
by-product, American versus British. 1919, ii. 475. 
by-product, use of, in foundries. 1917, i. 348. 
calorific value of. 1912, ii. 474. 
chemistry of. 1912, i. 470. 
consumption of, in blast-furnaces. 1917, i. 338, ii. 389; 1918, ii. 461. 
crushing strength ‘of. 1919, ii. 475. 
desulphurising action of hydrogen on, 1921, i. 387. 
foundry, manufacture and properties of. 1911, i. 593, ii. 560; 1912, ii. 
540; 1913, 1. 607; 1914, ii. 327; 1917, i. 348; 1921, 1. 388, ii. 350. 
fuel value of, for metal melting. 1921, i. 389. 
hardness of. 1911, i. 550; 1913, ii. 544; 1918, i. 141 (Paper), 483, ii. 454 ; 
1921, i. 387. 
influence of, on blast-furnace working. 1921, ii. 351. 
influence of sulphur on. 1911, i. 550; 1920, i. 695. 
manufacture of, I911, i. 549, ii, 512; 1912, i. 471, ii. 488; 1913, i. 544, 
ii. 82, 543 ; 1914, i. 17 (Paper), 603, ii. 291 ; 1915, i. 514, ii. 235; 1916, 
i, 312, ii. 899; 1917, i. 313, ii. 368; 1918, i. 482, ii. 452; 1919, i. 640, 
ii. 474; 1920, i. 694, ii. 327; 1921, i. 386, ii. 349. 
manufacture of, in Belgium. 1913, ii. 32 (Paper). 
manufacture, history of. 1912, ii. 493; 1914, ii. 295. 
moisture in. 1919, i. 640; 1920, i. 695; 1921, i. 386. 
nut, use of, in blast-furnace. 1920, ii. 343. 
sampling. See Analysis. : 
tests of, 1913, i, 544, ii, 544; 1914, ii, 291; 1918, i, 483; 1921, i. 387.) 
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in United Kingdom. 1921, ii. 347. 
use reget 2 boilers. 1916, i. 315, ii. 403; 1917, i. 319, ii. 371; 1919, 
uu E 
use of, in electric furnace. 1916, ii. 420. 
use of, in gas-producers. 1915, ii. 251; 1916, i. 323; 1917, ii. 379; 1918, 
i. 485, ii. 460. : 
use of, as substitute for coal. 1915, ii. 236. 
value of. 1921, ii. 350. 
water absorption by. 1912, ii. 489, 
Coxe Asu, preparation of samples of. 1915, ii. 335. 
Coxs-Dvst, briquetting of. 1917, ii. 372. 
Coxr-Oven Accussoriges. 1911, ii. 512; 1912, i. 39, 471, ii. 492; 1913, i. 548 ; 
1914, i. 607, ii, 295; 1915, i. 516, ii. 237; 1916, i. 313; 1917, i. 314, 
1i. 369 ; 1920, i. 696, ii. 329; 1921, ii. 351. 
CoKkE-Oven Bricxs. See Refractory Bricks. 
CoxEr-Oven Gas. See also By-Product Recovery. 
analysis, See Analysis. 
~ cleaning of. 1913, i. 549; 1915, i. 517. 
decomposition of, at high temperatures. 1913, i. 550; 1915, ii. 239. 
enrichment of blast-furnace gas with. 1916, ii. 410; 1917, i. 329. 
Hausser process for making nitric acidfrom., 1912, ii. 492; 1913, i. 550. 
Lecocq and Pieters’ method of measuring. 1914, i. 609. 
reheating of. 1920, i. 696. 
removal of tarfrom. 1921, i. 388. 
sulphur in. 1914, i. 608. 
use of. 1911, i. 551, ii. 512; 1912, i. 42, ii. 492 ; 1913, i. 549, ii. 68, 549 ; 
1914, i. 33, 608; 1915, i. 529; 1916, ii. 409; 1917, ii. 378; 1919, i. 641, 
ii. 481; 1920, ii. 323, 329; 1921, ii. 358. 
use of, under boilers. 1914, ii. 305; 1918, i. 486. 
use of, for fixation of atmospheric nitrogen. 1912, ii. 492. 
use of, for gas-engines. 1913, i. 568; 1915, ii. 252. 
use of, in metallurgy. 1913, ii. 68 (Paper). 
use of, for open-hearth furnaces. 1911, i. 618; 1912, i. 472, ii. 492; 1915, 
ii, 239; 1917, ii. 378; 1920, i. 714; 1921, i. 418, ii. 376, 
use of, for power purposes. 1920, ii. 331. 
use of, for town lighting. 1914,ii. 307; 1915,i1. 518; 1918, ii. 454; 1920, 
i. 703. 
value of. 1912, ii. 474. 
CoKE-OvENS— 
accidents at. 1917, i. 319. 
-beehive. I911, i. 549, ii. 512; 1912, ii. 489, 491; 1915, i. 514; 1919, 
ii, 474. 
by-product. 1911, i. 550; 1912, i. 39, 471, ii. 489; 1913, i. 546, ii. 545 ; 
1914, i. 605, ii. 292; 1915, i. 514, ii. 236; 1916, i. 312, ii. 400; 1917, 
i. 313; 1918, i. 483, ii. 453; 1919, ii. 474; 1920, ii, 329; 1921, i. 388, 
ii, 351. 
by-product, pressure regulation in, 1918, i. 482, ii. 453. 
comparison of beehive and by-product. 1913, i. 547. 
efficiency of. 1914, i. 644. 
flow of gasesin. 1921, ii. 350. 
heat-balance of. 1915, ii. 235. 
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Coxr-OvEns— 
heat losses by absorption in. 1914, ii, 292. 
insulation of walls of. 1919, ii. 475. 
quenching appliances for. 1921, i. 388. 
refractory materials for. 1919, ii. 466; 1920, i. 684; C.8.M., 1920, x. 41. 
regenerative. 1913, i. 546; 1914, ii. 291; 1917, ii. 369. 
standardisation of. 1920, i, 696. 
temperature conditions in. 1914, ii. 292 ; 1920, i. 696. . 
temperature control in. 1921, ii. 350. 
use of blast-furnace gases for heating, 1913, ii. 545; 1914, i, 604, ii. 293 ; 
1915, i. 515. 
Cokr-OveEns, SprotraL TyPEs— 
Bauer. 1912, ii. 490, 491.” 
Carvés. 1914, ii. 291. 
Collin. 1911,i. 550; 1913 i. 549, ii. 546; 1914, ii. 291; 1915, i. 514. 
Coppée. 1912, ii. 491, 528; 1913. i. 546, ii. 33, 35, 41, 546, 547; 1914, 
ii, 291; 1915, i. 514; 1921, ii. 352. 
Creusot. 1913, ii. 33. 
Dulait. 1913, ii. 33. 
Eloy. 1913, ii. 546. 
Hoffman. 1913, ii. 39. 
Hiissener. 1912, ii. 491. 
Jamieson. 1912, ii. 492. 
Koppers. 1911, i. 551, ii. 512; 1912, ii. 490, 491, 492; 1913, i. 547, 549, 
ii, 544, 545, 546, 548; 1914, i. 604, ii. 20, 25, 291 + 1915, 1. 515; 1921, 
i. 388, 11, 352. 
Kros. 1912, ii. 490. 
Lampacitos. I911, i. 551. 
Lecocq. 1914, ii. 291. 
Miller, 1912, ii. 490. 
Otto. 1913, i. 547, ii. 546; 1914, ii. 291; 1915, i. 514. 
Otto-Hilgenstock, 1911, ii. 512; 1912,ii. 491; 1914, i. 605. 
Otto-Hoffmann, 1912, ii. 490. 
Piette. 1914, ii. 291; 1921, ii. 351. 
Piron. 1921, ii. 351. 
Rexroth. 1913, ii. 33. 
Semet-Solvay. 1911, i. 551; 1912, i. 471, ii. 491; 1913, ii. 34, 48, 546; 
1914, ii. 292; 1916, ii. 400. 
Simon-Carvés. 1912, i. 471, ii. 491; 1921, ii. 351. 
Simplex. 1912, ii. 491; 1914, ii. 291. 
Smet. 1913, ii. 33. 
Solvay. 1914, ii. 291. 
Still. 1914, ii. 291, 
Thyssen. 1911, ii. 512. 
Wielandt. 1914, ii. 295. 
Wilputte. 1921, ii. 351. 
Coxina— 
behaviour of sulphur in. 192], i. 387. 
of brown coal. 1921, ii. 345, 
by-product, 1912,1. 471; 1915, i, 515; 1918, i. 483. 
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Coxrne— 
by-product, elimination of sulphur in. 1917, i. 314. 
chemistry of. 1914, i, 603. 
of peat. 1919, i. 641. 
theory of. 1917, ii. 368. 
Coxine InpustRY— 
by-product, and its relation to the manufacture of iron and steel. 1914, 
ii. 17 (Paper). 
comparison of British and German. 1916, i. 315. 
Coxine Siac, use of. 1920, ii. 323. 
Coxine TEMPERATURE— 
_ influence of, on crushing strength of coke. 1917, ii. 368. 
influence of, on quality. 1920, i. 694. 
Coxtne Trests— 
of coal. 1912, ii. 483, 488; 1913, 1.545; 1914, ii. 291; 1920, i. 694. 
of peat. 1914, ii. 295. 
Couspy Evrctric Furnace, 1913, ii. 621. : 
Cotp Drawine of steel. 1914, ii. 347; 1919, ii. 519. 
Coip-DRrawn Stet Drums, manufacture of. 1913, ii. 646. 
Coup Fiow of steel. 1913, i. 93 (Paper). 
Coitp RoLtitrisa— 
influence of, on properties of steel. 1913, ii. 646; 1916, ii. 439. 
of metals. 1914, i. 696. 
of steel strip. 1915, ii. 291 ; 1917, 1. 374; 1921, i. 456. 
Cotp WorKED Mrrats— 
specific heat of. 1913, ii. 663. 
stressesin. 1917, ii. 439; 1921, i. 456. 
Cotp WorKIna— 
hardening effect of. 1911, ii.602. 
heat-treatment in relation to. 1920, ii. 374; ©.8.M., 1920, x. 65. 
influence of, on crystallisation of steel. 1916, ii. 443. 
influence of, on the divorce of pearlite. 1918, i. 353 (Paper). 
influence of, on elastic properties of steel. C.8.M., 1918, ix. 125. 
influence of, on fatigue. 1919, i. 686, 11. 519. 
influence of, on properties of iron and steel. ©.8.M., 1911, iii. 320. 
influence of, on properties of metals. 1912, ii. 373; 1915, i. 598; 1920, 
i. 743, 744. 
stress distribution resulting from. 1919, ii. 519. 
Coxtreries. See also Mines. , 
accidents in. 1912, 1.489; 1913, ii. 517; 1914, i. 632; 1915, i. 539. 
blasting in: 1913, i. 571, ii. 566 ; 1914, i. 624. 
coal-dust in. 1916, ii. 414. 
coal-cutting machinery in. I911, i. 566, ii. 528; 1912, i. 485, ii. 510; 
1913, i. 571, ii. 566; 1914, i. 624, ii. 808; 1915, i, 533; 1916, i. 325; 
1917, ii. 383. 
compressed airin. 1911, i. 565; 1912, ii. 509; 1913, i. 570; 1915, i, 533, 
ii. 253; 1916, ii. 411; 1917, 1. 332. 
concrete in. 1911, i. 564; 1912,1.485; 1917,.i. 331, ii. 382. 
drainagein. 1911, i. 570, ii. 532; 1913, i. 572, ii. 567 ; 1914, i. 625 ; 1915, 
' 1.5853 1916, it. 411; 1917, i. 332. 
earth pressures in, 1912, i. 484. 
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- COLLIERIES— ; 
electric equipment of. 1911, i. 565, ii. 527; 1912, i. 485, ii. 509; 1913, 
i. 569; 1914, ii. 276; 1917, ii. 383. ; 
equipment of. 1913, ii. 565; 1914, i. 622, ii. 308 ; 1915, ii. 32, 1. 253 ; 1917, 
rh Say! 
explosions in. 1911, i..573, ii. 5384; 1912, 1, 489, 11. DIGS 1913, i. 575, ii. 
569, 571; 1914, i. 630, ii. 313; 1915, i. 538; 1916, ii. 413; 1917, 
i. 334. 
explosives and blastingin. 1911, i. 565, ii. 509 ; 1912, ii. 509; 1913, i571, 
ii. 566; 1914, i. 624; 1916, i. 325, ii. 413; 1917, i, 332. 
gas powerin. 1912, i. 485. 
gasesin. 1911, i. 571, ii. 532; 1912, i. 488, ii. 514; 1913, i. 574, ii. 570; 
1914, i. 631, ii. 311; 1915, i. 537; 1916, i. 326; 1917, i. 334, 11. 385. 
haulagein. I911,i.567; 1912, i. 487, ii. 513; 1913, i. 574, ii. 567; 1914, 
i. 626, ii. 310; 1915, 1. 535; 1916, i. 325, ii. 412; 1917, 1. 332. 
lighting of. 1911, i. 574, ii. 535; 1912, i. 488, ii. 514; 1913, i. 574, ii, 569 ; 
1914, i. 628, ii. 312; 1915, i. 537, ii. 254; 1917, i. 333. 
methods of working in. 1911, i. 566, ii. 528; 1912, i. 486, ii. 511; 1913, 
i. 572, ii. 566; 1914, i. 624, ii. 309; 1915, i. 534, ii. 253; 1916, 1. 325, 
ii. 411; 1917, i. 332, i. 384. 
mine supports. I911, ii. 526; 1912, i. 484, ii. 508; 1913, i. 569, ii. 564 ; 
1914, ii. 807; 1915, i. 531, ii. 253; 1916, ii. 411; 1917, i. 331, ii. 383. 
minetimber. 1913, 11.515; 1914,i. 308, ii. 308; 1915,i.531; 1917,1. 331. 
mine timber, preservation of. 1913, i. 569, ii. 564; 1914, i. 622. 
rescue work and appliancesin. 1911, i. 574, ii. 535; 1912, 1.490, ii. 516 ; 
1913, i. 575, ii. 572; 1914, i. 632, ii. 313; 1915, i. 539, ii. 254; 1917, 
1. 335, ii. 385. 
sanitationin. 1911,1.575; 1912,1.490 ; 1913, i. 576, ii. 573; 1914, i. 633,. 
ii. 314; 1916, ii. 414 5; 1917, 1. 335. 
shaft sinking in. I911, i. 568, ii. 525; 1912, i. 484, ii. 507; 1913, i. 568, 
ii. 563; 1914, i. 621, ii. 307 ;- 1915, i. 530 ; 1916, i. 325, ii. 410; 1917, 
i. 330, ii. 382. 
signalling in. 1911, i. 575, ii. 586; 1912, ii. 517; 1913, i. 576, ii. 573 ; 
1914, i. 633 ; 1917, i. 334, ii. 386. 
stone dusting in. 1916, ii. 413; 1917, i. 334, 11. 385. | 
subsidence in. 1911, ii. 526; 1914, i. 622, ii. 307; 1915, i. 531; 1917, 
i331 
ri aa fires in. I911, ii. 585; 1912, ii. 516; 1914, i. 630; 1917, 
ii. ; 
valuation of. 1917, i. 335. 
ventilation of. I911, i. 570, ii. 532; 1912, i. 488, ii. 514; 1913, ii. 568; 
1914, i. 627, ii. 312; 1915, i. 536, ii. 254; 1916, ii. 412. 
winding appliances in, 1911, i. 568, ii. 531; 1912, i. 487, ii. 513; 1913, 
i. 574, ii. 568 ; 1914, 1. 626; 1915, ii. 253; 1916, ii. 412; 1917, ii, 384. 
winding enginesin. 1911,i.569; 1912, i. 486, ii. 512; 1913, i. 572, ii. 568 A 
1914, i. 626, ii. 310; 1915, i, 53°. 
winding ropesin. I911,i. 569; 1912, ii. 513; 1913, i. 573, ii. 568; 1914, 
1. 627; 1915, ii. 254; 1917, i. 333. 
wireless telephone in. 1913, i, 576. 
CoLLIn Eom 1911, i. 550; 1913, i. 549, ii. 546; 1914, ii. 291; 1915, 
i. ; 
CoLLOIDAL STATE in metals. 1921, i, 466. 


CoLoang RatLway Bripae, strength and composition of the iron of, 1912, 
ii, 589. 
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CotomBra— 
coalin. 1912, ii. 486; 1913, i. 543. 
economies of iron ore mining in. 1921, ii. 338. 
iron orein. 1913, i. 515. 
petroleum in. 1913, ii. 553; 1920, ii. 335. 
Cotomso Museu, ancient specimens of iron and steel in, 1912, i. 135. 
Cotorapo. See also United States. ; 
manganese orein. 1915, ii. 219; 1921, i. 375, 
oilshale in. 1920, i. 701; 1921, ii. 356. 
tungsten oresin. 1913, ii. 510. 
CoLoRIMETERS— 
Duboseq. 1914, i. 745. 
Kennicott-Sargent. 1912, ii. 622. 
Wolff. 1914, i, 745. 
Conorimetric Txrst, effect of heat-treatment on, for carbon. 1913, ii. 367 
(Paper). : 
CoLouRtne of metals. 1913, ii. 694. 
CoLuMBIA STEEL Co., rolling-mills of. 1920, ii. 369. 
Cotumns, steel, tests on. 1912, i. 566. 
Comsustion. See also under specific headings. 
chemistry of. 1921, ii. 344. 
control of. 1919, ii. 469; 1921, i. 63 (Paper). 
surface. 1912, i. 459, ii. 476; 1913, ii. 534; 1914, i. 595, ii. 286; 1915, 
ii. 231; 1916, ii. 393; 1917, i. 307; 1920, ii. 322; 1921, i. 380, il. 358. 
surface, application of, to heat-treatment furnaces. 1917, i. 379; 1918, 
i. 529; 1919, i. 674, ii. 511. 
theory of. 1914, i. 593. 
Compressep Arr, See Air. 
CoMPRESSION— 
hardness of material subjected to, 1921, i. 453. 
resistance of metals to. 1921, i. 457. 
Compression Tusts. See Tests. 
ConcEentTRATION. See also Iron Ore Preparation. 
of graphite. 1913, i. 530. 
of ore. 1921, ii. 339. 
of manganese ore. 1918, ii. 436. 
Toft molybdenum ore. 1912, ii. 457; 1917, i. 286, i. 346; 1918, 1, 473, 
of tungsten ore. 1916, i. 300, ii. 384; 1917, ii. 348. 
of vanadium ore. 1912, ii. 464. 
ConcrEteE, REINTORCED— 
beams, strength of. 1914, i. 712. 
corrosion of iron and steelin. 1911, i. 676, ii. 652; 1912, i, 595; 1918, 
i. 555; 1919, 1. 699; 1921, ii. 418. 
fire resistance of. 1912, ii. 385. 
foundations for blast-furnaces. 1913, ii. 273 (Paper). 
influence of temperature on steelin. 1920, ii. 382. 
resistance to slipping of ironin. I911, ii. 655. 
specifications for. 1911, ii. 654. 
strength of bond between concrete and steelin. 1914, ii, 374. 
strength of cast iron and wrought iron columns embedded in. 1913, ii. 664. 
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ConcRETE, ReINFORCED— 
tests on. 1912, i. 565. 
use of blast-furnace slag for. 1919, i. 654. 
use of cast iron for. 1912, i. 566. 
use of high tensile steel for. 1917, ii. 443. 
use of, for storage tanks. 1919, i. 641. 
use of, in mines. 1911, i. 564; 1912, i. 485; 1917, i. 331, li. 382. 
Conpuctine Murats, determination of depth of segregation in. 1912, ii. 382. 
Conpvuorrviry. See Electric Conductivity and Thermal Conductivity. 
CONNERSVILLE Browne. 1912, ii. 551. 
Contraction. See under specific headings. 
ConverturRs. See also Bessemer Converters. 
Clapp-Griffiths. 1912, ii. 543; 1913, ii. 600. 
Levoz. 1911, 1.597; 1912, ii. 543. 
Raaphe. 1912, ii, 543. 
Robert. 1913, ii. 600. 
Rott. 1912, ii. 543. 
Stock. 1911, ii. 563; 1912, ii. 543, 544. 
Stoughton. 1913, i. 609. 
Tropenas. 1912, 11. 543; 1913, i. 624. 
Walrand-Delattre. 1912, ii. 543; 1913, i. 610, ii. 600. 
Walrand-Delattre-Robert. 1912, ii. 543. 
Walrand-Legenisel. 1919, ii, 490. 
Zenzes-Schmidt. 1912, ii. 543. 
CootipgEe X-RAY TuBE. 1920, i. 758, 
Cootina See Heat-Treatment 
Cootine Bups, mechanical. 1912, i. 533. 
Cooxn, Aur., Lrp., works of. 1912, ii. 426. 
CoprkE Coxn-Ovins. 1912, ii. 491, 528; 1913, 1. 546, i. 33, 35, 41, 455, 546, 
547; 1914, ii. 291; 1915,1.514; 192], ii. 352. 
CoprER— 
analysis of. See Analysis. 
behaviour of, in notched-bar impact tests. 1912, ii. 382. 
influence of, on corrosion of steel. 1913, ii. 688; 1914; i. 735; 1915, 
ii. 325; 1917, i. 418; 1920, i. 760, ii. 394; 1921, i. 468, ii, 418. 
influence of, on mechanical properties of steel. 1911, i. 668; 1914, i, 728; 
1915, ii. 325; 1916, ii. 80; 1918, i. 546, 
influence of width of specimen on tensile tests of. 1921, ii. 399. 
micrography of. 1912, ii. 382. 
solubility of hydrogen in, 1912, i. 588. 
specifications for. 1912, ii. 381. 
welding iron and steel with. 192], ii, 394. 
Corrrr-Curomium-NicknuL ALLoYs, properties of. 1917, i. 405. i 
CoprrR-CLapD STEEL, manufacture of. 1912, ii. 580; 1913, i. 653; 1914, i. 740 ; 
1916, ii. 457 ; 1917, i. 410. 


Coppmr-ConsTanTan ALLOY, constancy of, under rapid change of domopenbeare, 
1917, ii. 360. 


Coprur-Inon-NickEL ALLoy, properties of. 1912, i. 587. 
CoprreR-IRon Systum. 1917, ii. 456. 
Copper-NickEL ALLOYS, influence of temperature on properties of. 1920, ii. 
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Coprrr-NIcKEL STEEL, properties of. 1911, i. 668; 1913, i. 671; 1916, ii. 83. 
Corpur-NIcKEL-MANGANESE STEEL, properties of. 1916, ii. 457. 
Coprer Onz in Bolivia. 1920, i. 675. 
CoprER Oxipxs, reduction of, by solid iron. 1916, ii. 246 (Paper). 
Copper Sats, effect of, on corrosion of iron, 1921, i. 469. 
CopprER-STEEL— f 
corrosion of, 1916, i. 394, ii. 465; 1917,i.418; 1921,i. 468; 1920, ii. 394. 
hardening effect in. - 1917, i. 107 (Paper). - 
Copper AND STHEL, relative contraction of. 1912, ii. 46. 
Corgs. See Foundry Cores. 
CoRNWALL, iron ore in. 1919, ii. 458. See also United Kingdom. 
CorRAL IRon anp Steet Works, Curut, description of. 1912, ii. 358. 
CoRRINGTON GAS-ENGINE. 1912, i. 483. 
CorRoston— 
of boiler tubes by carbon dioxide. 1921, i, 470. 
of boilers. 1912, ii. 613; 1913, i. 684, ii. 689; 1914, ii. 386; 1915,1 625; 
1916, i. 395; 1917, ii. 460; 1921, i. 469. 
of castiron. 1917, i. 417. 
of cast iron, influence of silicon on. _ 1913, i. 382 (Paper). 
of coke-oven bricks. 1920, i. 683, ii. 329; 1921, i. 388. 
of concrete reinforcements. 1911, i. 676, ii. 652; 1912, i. 595, ii. 418; 
1918, i. 555; 1919, i. 699; 1921, ii: 418. 
electrolytic. 1912,i1.593; 1913, ii. 690 ; 1914, i. 736, ii. 386; 1916, i. 394, 
ii. 463. 
of firearms. 1920, ii. 393. 
of iron pans for galvanising. 1916, i. 396. 
of iron and steel. 1911, i. 674, ii. 648; 1912, i. 591, ii. 608; 1913, i. 683, 
ii. 687; 1914, i. 7338, ii. 385; 1915, i. 353 (Paper), 624, il. 324; 1916, 
i. 77 (Paper), 391, ii. 463; 1917, i. 418;- 1919, i. 698; 1920, i. 760, 
ii. 394; 1921, i. 469, ii. 417; C.S.ML, 1911, iii. 1. 
of iron and steel in aqueous solutions of inorganic salts. 1915, i, 336 
(Paper). — : 
of iron and steel by caustic soda. 1914, i. 735, 
of iron and steel in contact with slag. 1912, i. 594. 
of iron and steel, influence of carbon on. 1912, i. 270 (Paper). 
of iron and steel, influence of carbon and manganese on. 1916, i. 48 
(Paper); 1920, i. 394. 
of iron and steel, influence of chromium on. 1920, ii. 394. 
of iron and steel, influence of cobalt, nickel and copper on. 1917, i. 418. 
-of iron and steel, influence of copper on, 1913, ii. 688; 1914, i. 735; 
1915, ii. 325; 1916, i. 394, ii. 465; 1917, i. 418; 1920, i. 760, ii. 394 ; 
1921, i. 468, ii. 418. 
of iron and steel, influence of copper salts on, 1921, i. 469. 
of iron and steel, influence of impurities on. 1911, i. 170 (Paper). 
of iron and steel, influence of molybdenum upon. 1914, i. 503 (Paper). 
of iron and steel, influence of treatment on. 1912, i. 293. 
of iron and steelin sea water. 1912, i. 253, 275. 
of iron and steel, theory of. 1916, i. 77. 
of iron and steel pipes. 1912, i, 592, ii. 371, 612; 1913, i. 684, ii, 689 ; 
1914, ii. 387; 1915, i. 626, ii. 326; 1916, ii. 463; 1920, i..761; 1921, 
ii. 417. 
of manganese steels. 1914, ii. 386. 
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Corroslon— 
mechanism of. 1912, i. 259 (Paper). 
of molybdenum steels. 1916, i. 394. 
of nickel, chromium, and nickel-chromium steels. 1912, i. 249 (Paper) ; 
1913, i. 388 (Paper). 
of pigiron. 1918, ii. 505. 
of ranges. 1921, i. 469. 
of rails in tunnels. 1911, ii. 651; 1912, ii. 613; 1919, ii. 534. 
of refractories at high temperatures. 1915, i. 499. 
relative, of irons in water and aqueous solutions. 1912, ii. 381. 
resistance of ancient iron to. 1914, i. 736. 
slag, resistance of zirkite to. 1920, ii. 319 
of wire ropes. 1919, i. 699; 1920 i. 761. 
of wrought iron. 1916, ii. 463; 1920, i. 760. 

CoRRosIon-PREVENTION. 1911, i. 677, ii. 653; 1912, i. 596, ii. 385, 579, 615; 
1913, i. 686; 1916, ii. 465; 1918, i. 555; 1920,-i. 759; 1921, i. 469; 
C.S.M., 1911, iii. 1; 1913, v. 1, 

acid-resisting alloys. 1913, i. 687; 1914, ii. 385; 1916, i. 397, ii. 464; 


1917, ii. 484; 1918, i. 544, ii, 506; 1920, i. 759, ii. 395; 1921, i. 450, 
465, i. 415. 


cement for. C.S.M., 1911, iii. 38. 4 

coatings. 1913, i. 653, 686, ii. 692; 1914, i. 738, ii. 387; 1915, i. 628, 
ii. 326; 1916, ii. 466; 1917,1.418; 1918, ii. 506; 1919, ii. 535; 1921, 
i, 449, ii. 415. See also Galvanising, Enamelling and Tinplate. 

coatings, Bertrand process. 1911, i. 680. 

coatings, bituferri. 1920, i. 760. 

coatings, Bontempi process. 1916, i. 398. 

coatings, Bower-Barff process. 1911, i. 680; 1914, i. 739. 

coatings, calorising. 1915, ii. 327; 1921, i. 449, ii. 391, 416. 

coatings, Coslett process. I911)i. 678, ii. 654; 1920, i. 760. 


coatings, Cumberland process. 1913, ii. 692; 1914, i. 740; 1916, i. 
397. 


coatings, Epicassit process. 1917, i. 419. 

coatings, ferro-zincing process. 1912, ii. 579. 

coatings, Galeco process. 1921, ii. 416. 

coatings, ironising process. 1912, ii. 579. 

coatings, Jenkin’s process. 1915, ii. 327. 

coatings, Lohman process. 1912, i. 599, ii. 580; 1917, ii. 461. 


coatings, paints. 1912, ii, 385, 615; 1916, ii. 466; 1921, i. 365 (Paper), 
469; C.S.M., 1911, iii. 46, 1912, iv. 1, 1918, ix. 77. 


coatings, Parker process. 1918, i. 555; 1920, i. 760. 

coatings, phosphatic. 1920, i. 760. 

coatings, Schoop process. 1911, 1. 641; 1912,i. 600; 1913, i. 653, ii. 694 ; 
1914, i. 730, 11, 353, 388 ; E917, ii. 429; 1918, ii. 507; 1921, ii. 417. 


coatings, Sherardising process. 1912, ii. 579, 580; 1914, ii. 388; 1915, 
i. 629; 1916, i. 366, ii. 466. 


coatings, Van Aller process. 1915, i. 628. 

electrolytic methods. 1913, ii. 691. 
passivifying agents. 1916, ii. 465; O.8.M., 1916, vii. 232. 
slushing, 1921, ii. 418. 

water degasification. 1921, i. 469, ii, 417. 
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Corrosion Tusts— 
of galvanised sheets and tubes. 1912, ii. 611; 1919, ii. 534. 
of iron and steel. 1912, ii. 609; 1919, i. 698. 
of pipes. 1916, ii. 463. 
of sheeting material. 1919, ii. 534. 
of steel and bronze. 1912, ii. 612. 
CoRRUGATION of rails, 1911, i. 655, ii. 619; 1912, i. 573, ii. 595; 1913, i. 666, 
ii. ee 1914, i. 710; 1917, i. 408; 1918, i. 542; 1920, i. 745; 1921, 
ii. f 
Corsropitum (Corbridge), bloom of Roman iron found at. 1912, i. 118 (Paper). 
CoruNDvM in South Africa. 1919, i. 628. 
Costerr Procsss for rust-proofing iron. 1911, i. 678, ii. 654; 1920, i. 760. 
Costa Rica, manganese ore in. 1917, i. 285; 1918, ii. 432; 1920, ii. 310. 
CoTTRELL PRocress— 
for precipitation of dustin gases. 1915, ii. 261; 1918, i. 492; 1919, i. 652, 
ii. 486; 1920, i. 707, 708; 1921, i. 404, 405, ii. 364. 
for separation of tar from coal-gas. 1915, i. 517. 
Coutras Hor-Buast Stove. 1914, ii. 318. 
CouncIL— : : 
election of members of. TOUT as 15, Whe23- 1912, i) 1515s) 1913S, 47.25; 
1914, i. 14, ii. xxii; 1915, i. 14; 1916, isk? 1917, a3 18; 1918, if 23: 
1919, i. 22; 1920, i. 26; 1921, i. 21. 
CouPLiIncs— 
flexible, in rolling-mills. 1917, ii. 417. 
weldless, manufacture of. 1920, ii. 377. 
CowreEr Coxzs Proczss of electrolytic deposition of iron. 1913, ii. 679. See 
also Sherardising. 
CowPer Stove. I911, i. 582; 1912, i. 497; 1914, i. 640, ii, 232. 
Crarr’s INDUCTION FURNACE. 1914, i. 680. 
CRANES 
cost of operating. 1921, u. 362. 
electric, for steelworks. 1917, i. 376; 1920, 11. 368. 
Crank Swart, failure of. 1912, 1. 564; 1916, i. 374. 
Craven Briquetting Macutny. 1911, ii. 490; 1914, i. 635. 
CREMER Procgss for desiccation of air. 1911, i. 35. 
Creusot Retrort-OvEn. 1913, ii. 33. 
Crevsot Works. 1921, ii. 314, 379. 
CreosoTe as fuel. 1918, ii. 458. 
CRISTOBALITE, melting points of. 1918, ii, 443. 
CrittcaL Pornts. See also Transformations, 
of carbon steel. 1918, i. 551. 
in chromium steel. 1912, i. 584. 
dependence of, on strength of magnetising field. 1921, ii, 185 (Paper), 
determination of. 1913, ii. 399 (Paper), 680; 1915, ii. 230; 1916, ii. 461 ; 
1917, i. 203 (Paper), 414; 1919, ii. 528; 1921, i. 463; C.S.M., 1916, 
vii. 195. 
in heat-treatment of ok 1920, ii. 372. 
ofiron. 1913, i. 677. 
of self-hardening steel. 1918, i. 539; 1920, i. 758. 
CriticAL RanGce— 
of iron-carbon alloys, influences of gases on. C.S.M., 1911, iii, 236. 
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CriticAL RANGE— Ages 
of iron-carbon alloys, influence of nitrogen on. 1912, ii. 210 (Paper). 
of nickel-steel. 1920, ii. 372. 
of pureiron. 1913, i. 315 (Paper); 1914, i. 718; 1916, ii. 258 (Paper). 
CROATIA, coal resources of, 1921, ii. 347. 
Crosstey Gas-Propvucer. 1911, i. 559; 1913, i. 567, ii. 560; 1914, i. 617, 
ii. 304, 
CrossLey TAR-ExtRactor. 1913, i. 587. 
Croxton SxLAG-HANDLING System. 1915, ii, 266. 
CruorsLe Furwacss. 1911, 1.616; 1913, ii. 611; 1914, i. 670; 1915, i. 568 ; 
1916, i. 345. 
Buess. 1913, i. 618. 
electric. 1913, ii. 612. 
gas-fired, 1917, ii. 402; 1918, i. 510. 
Hermansen. 1919, ii. 496. 
manufacture of high-speed steelin. 1917, i. 361. 
oil-fired. 1913, i. 618. 
Siemens. 1913, i. 173. 
Swindell. 1911, ii. 582. 
CRUCIBLE NICKEL STEEL, manufacture of. I911, ii. 581. 
CRUCIBLE Process, use of molybdenum in. 1920, ii. 388. 
CRUCIBLE STEEL— 
manufacture of. 1911, ii. 581; 1913, i. 618, ii. 611; 1914, ii. 336; 1917, 
ii. 450. Ty 
manufacture of, in Ceylon. 1912, i. 151. 
CruoisLe Steet Works. 1911, i. 617, ii. 581; 1919, ii. 496. 
CRUCIBLES— 
care of. 1913, i. 618. 
electrically heated. 1911, i. 616. 
faulty. 1911, i. 617. 
handling of. 1912, ii. 554. 
iron, application of, in analysis. 1921, i, 472. 
manufacture of. 1918, ii. 444; 1919, ii. 465; 1920, ii. 319; 1921, i. 379. 
CrystaL GRowtTH of metals, 1916, ii. 462; 1920, ii. 391. 
CRYSTALLISATION. See also Iron, Steel, etc. 
of alpha-iron. 1911, ii. 640. 
artificial, of carbon. 1912, i, 585. 
through fatigue. 1913, ii. 392 (Paper). 
ferrite, in iron. 1921, i. 429. 
phenomena of. 1913, ii. 674. 
and. wonstormg ons in iron containing over 4 per cent of carbon. 1912, 
i, . 
CRYSTALLOGRAPHY. See also Iron, Steel, etc. 
CrYsTALS— 
behaviour of, under plastic deformation. 1914, ii. 367. 
in blast-furnace bears. 1918, i. 158, 190. 
“CryYsToLon.” 1912, i. 453; 1913, i. 531. 
CuBA— 
chromite in. 1919, i, 624; 1920, i. 674. 
economics of iron ore mining in. 1921, ii, 338. 
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CuBa— 
iron orein. 1911, i. 521, ii. 478; 1912, i. 439, ii. 453; 1913,i1.516; 1915, 
i. 485, ii. 219; 1916, i. 293, ii. 377; 1919, i. 621. 
manganese ore in, 1915, i. 489; 1919, i. 623, ii. 462. 
petroleum in. 1911, i. 556; 1917, ii. 374. 
statistics of. See Statistics. 
Cees iron ore in. 1917, i. 282; 1919, ii. 458. See also United King- 
= om. 
CUMBERLAND Proogss for prevention of corrosion. 1913, ii. 692 ; 1914, i. 740 ; 
1916, i. 397. 
ee for determining phosphorus in iron. 1920, i. 763; 1921, 
i. 
Cupoxa[s]. See also Foundry. 
air supply for. 1917, i. 347. 
blowers for. 1911, i. 593, ii. 559; 1912, ii. 542, 551; 1914, i. 657. 
charges, determination of. 1921, i. 411. 
epereing of. 1911, 11-560; 1912, 11.538; 1913, ii. 596; 1915,i. 558 ; 1921, 
i: a 


coke consumption in. 1916, i. 338. 

combination of, with electric furnace. 1920, i. 710. 

construction of. 1911, i. 591, ii. 558; 1912, i, 512, ii. 5388; 1913, i. 604, 
ii. 594; 1914, i. 656, ii, 326; 1915, i. 558; 1920, ii. 352; 1921, ii. 369. 

explosions in. 1913, ii. 596. 

fuel efficiency of the. 1913, i. 607. 

influence of steel additions in the. 1915, i. 560. 

influence of titanium additions in the.. 1915, i. 560. 

linings for. 1914, i. 657, ii. 326; 1919, ii. 466. 

portable, for emergency work. 1912, i. 512. 

reactions in. 1921, ii. 369. 

safety appliances for. 1914, i. 657. 

small, use of, in foundries, 1911, i. 593. 

tilting fore-hearth for. 1911, i. 592, ii. 559. 

use of liquid fuel in. 1911, ii. 560; 1913, i. 611, ii. 599; 1915, ii. 269 ; 
1916, i. 320, 339; 1917, i. 326; 1918, i. 500; 1921, i. 411. 

use of, in open-hearth practice. 1915, il. 268; 1921, ii. 376. 

use of scrap-iron briquettesin the. 1912,1.513; 1914,1. 660; 1916, i. 339, 
ii. 423; 1917, i. 348. 

CuroLa, SPECIAL TyPES— 

Balliot. 1912, ii. 539. r 

Calumet. 1911, i. 591. 

Heaton. 1918, ii. 466. 

Herbert. 1918, ii. 466. 

Holland. 1912, i. 512. 

Holland-Domschke. 1912, ii. 538. 

“Tdeal.”? 1913, ii. 594. 

Krigar. 1918, ii. 466. 

Mackenzie. 1918, ii. 466. 

Newten. 1911, i. 591; 1918, ii. 466. 

Tropenas-Tournier. 1914, i. 656. 

Voisin. 1918, ii. 466. 

Whiting. 1911, i. 591; 1912, ii. 551; 1913, i. 605 
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CuPoLa, SPECIAL T yPES— 
Woodward. 1918, ii. 466. 
Zecher. 1911, i. 591. 
Gupota Practior. 1911, i. 591, ii. 558; 1912, i. 512, ii. 5388; 1913, i. 604, 
ii. 595; 1914, i. 657, ii. 326; 1915, i. 559, ii. 868; 1916, i. 338, ii, 422 ; 
1918, i. 500, ii. 466; 1919, i. 657, ii. 490; 1921, i. 411, ii. 369. 
fuel economy in. 1919, ii. 53 (Paper). 
CUPRODESCLOIZITR, extraction of vanadium from. 1912, ii. 457; 1919, ii. 463. 
CUTLERY, manufacture of. 1921], i. 448. 
Curtine. See also Welding. 
acetylene, of gates and risers. 1911, i. 597. 
blowpipe for. 1911, i, 638. 
of castiron. 1920, ii. 377;- 1921, i. 446. 
of metals. 1915, ii. 297; 1920, 1. 737; 1921, i. 443. 
oxy-acetylene. 1914, i. 697; 1921, ii. 393. 
oxy-acetylene and oxy-hydrogen, comparative costs of. 1917, i. 388. 
oxy-hydeogen, of steel. 1916, i. 368. . 
Curtine-Gas for metals. 1920, i. 737. 
Cuyuna, iron ore range of. 1911, i. 519. 
CYANIDE, case-hardening in. 1917, ii. 421; 1921, i. 435. 
manufacture of, from coal-gas. 1915, i. 516. 
Cyanogen, recovery of. 1917, i. 315. 
CyLinpER Linings, casting of. 1917, i. 354. 
CyLInpERS, locomotive, cast iron for. 1917, i. 393, ii: 425; 1921, i. 451. 
CycLone WELDING Procgss. 1912, i. 552. 
Cyprus, magnesite in. 1912, ii. 469. 
CzECcHO-SLOVAKIA— 
iron industry of. 1921, i. 406. 
iron orein. 1920, ii. 309. 
steelworks of. 1921, ii. 379 


D 


DALMATIA, coal resources of. 1921, ii. 347. 
DAMASOENE STEEL— 
history of, in the East. 1911, ii. 554. 
structure of. 1914,i.699; 1915,i.619; 1918,1.417 (Paper) ; 1921, ii, 181 
(Paper). 
D’ ANGLEUR STEELWORKS, description of. 1913, ii. 457. 
Dartmoor. See also United Kingdom. 
wolfram tin-mine in. 1920, i. 675. 
Davusiné AND Roy System of dry-air blast. 1911, i. 28 (Paper); 1913, i. 127. 
Davny Paxman GAs-PRopucER. 1912, ii. 502. 
Davipsen PRoosss for manufacture of iron and steel. 1913, i. 623. 
Dayinson Rerort for low-temperature carbonisation. 1921, ii. 352. 
Davirs Process of basic steel manufacture. 1919, i. 661. 
Davis-BoURNONVILLE Torou for welding. 1917, i. 388. 
Davis-Epison Sarmry-Lamp. 1917, i. 333. 
Davon Micro-TELescopr. 1920, i. '757. 
Day-HELLER Retort for distillation of oil shale. 1921, ii. 356. 
DrcarBurisatTion. See Heat-Treatment. 
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* Duoazevitin Ironworks, history of. 1916, ii. 420. 
Durays-LansEr Proogss, of multiple casting. 1912, ii. 564. 
Dereots In MaTERIALs. 1920, ii. 385; 1921, i. 459, ii. 405. See also under 
specific headings, 
De Fontatne Gas-PRopUCER. 1914, i. 618. 
DrrormMation— 
crystalline. 1921, ii. 412. 
due to quenching. _ 1914, i. 694. 
energy of, in impact crushing tests. 1915, ii. 310. 
hot, influence of, on qualities of steel. 1918, ii. 7 (Paper); 1919, i. 685. 
plastic. 1914, i. 703, ii. 367. 
of steel castings. 1918, ii. 468. 
surface, of steel quenched at low temperatures. 1915, ii. 302. 
tenacity, and fracture of soft steel at high temperatures. 1913, i. 219 
(Paper). 
torsional, of steel bars. 1918, i. 538. 
DEFORMATION LrinzEs in manganese steel. 1915, i. 600. 
De Lavavup Proosss for casting pipes. 1920, i. 712. 
Det Monts Process of carbonisation of coal. 1914, i. 604, ii. 294. 
Dear Iron Pruuar. 1912, i. 153. 
DELLWIK-FLEISCHER GAs-PRopDUCER. 1915, ii. 250; 1917, i. 328. 
Detra Merat, influence of temperature on. 1920, ii. 382. 
DEMAGNETISATION— 
partial. 1921, ii. 409. 
of steels on heating. 1912, ii. 599. 
DENAIN ENGINEERING WoRKS, destruction of. 1920, ii. 362. 
DENBIGHSHIRE, coalin. 1912, ii. 479. See also United Kingdom. 
DENDRITIC STEEL. 1921, i. 466. 
Dentson-Korte BRIQUETTING MacuIne. 1912, ii. 541; 1913, i. 609. 
DENMARK, specifications for wrought-iron pipes. 1912, ii. 381. 
DENSENERS, use of. 1920, i. 712. 
Densittes of metals. 1914, ii. 383. 
DroxipatTion— 
in basic Bessemer process. 1921, ii. 377. 
and the influence of lime on equilibrium in the acid open-hearth furnace} 
1919, i. 255 (Paper). 
influence of, on nickel-chrome steel. 1921, i. 429. 
D2OxIDISERS— 
relative value of, in steel-making. ‘1916, ii. 429; 1921, i. 421; C.S.M.,, 
1916, vii. 102. 
use of, in acid open-hearth process. 1917, ii. 189, 197. 
use of ferro-manganese for, 1919, i. 662. 
use of hydrogen for, 1920, ii. 143 (Paper). 
use of phosphoric pig iron for. 1918, i. 511. 
use of, in steel foundry practice. 1920, i. 711. 
use of zirconium for. 1921, i. 412. 
DEPHOSPHORISATION of iron and steel. 1920, ii. 358. 
Deposrrion of metalin are welding. 1921, 1.443. See also Electrolytic Deposi- 
tion. 
DERBYSHIRE, coal measures of. 1912, ii. 479; 1921, i. 8382. See also United 
Kingdom, 
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Deron Harpness Testine Maonine. 1914, i. 706. 
Deron Works, description of. 1913, ii. 462. 
Derrick Gas-PropucER. 1913, ii. 560. 
Desicoation or ArR by calcium chloride. 1911, i. 28 (Paper). 
DESULPHURISATION— 
in the converter. 1918, ii. 472; 1919, ii. 496. 
of blast-furnace gases. 1912, ii. 524. 
constitution of the sulphide enclosures in iron and steel and. (C.S.M., 1912, 
iv. 28. : 
in electric furnace. 1916, i. 335. 
of iron. °1913, ii. 577; 1920, ii. 358. 
in the mixer. 1917, ii. 392; 1919, ii. 485. 
- of molten cast iron. 1914, i. 660. 
DESULPHURISING PROPERTIES of blast-furnace slag. 1913, ii. 589. 
Derrorr Sreet Tusss Co., rolling-mills of. 1921, i. 432. 
Dnvutz Gas-Enoine. 1915, i. 416. 
Deutz Gas-Propucer. 1921, ii. 358. 
Devon, iron ore in. 1919, ii. 458. See also United Kingdom. 
Duar [Ron PinwaR. 1912, i. 157, 188. 
Diamonps— 
in blast-furnaces. 1911, i. 585. 
formation of. 1918, ii. 505. 
Din-BLocks— 
composition and hardening of. 1911, i. 634; 1921, i. 442, ii. 391. 
heat-treatment of. 1918, ii. 485; 1921, ii. 387. 
standardisation of. 1920, ii. 366. 
Diz-Castine Macutnes. 1911, ii. 569. 
Dir Castines, manufacture of. 1913, ii. 647; 1916, ii. 424; 1918, ii. 469; 
1919, ii. 491; 1920, ii. 352, 
Dinu Process for recovery of sulphur from slag. 1921, ii. 366. 
Dins— 
cast iron, manufacture of, 1917, i. 373. 
hardening of. 1911, i. 634; 1921, i. 442, ii, 391. 
steel, decarburisation during hardening of. 1914, i. 508 (Paper). 
DrinscHeR PRoorss of tube manufacture. 1911, i. 639. 
Dinset Eneinn. 1912, i. 483, ii. 167; 1913, i. 567, 639; 1918, ii. 458. 
DiIrrERDANGE STEELWORKS— 
desiccation of airat. I911, 1. 28. 
visit of members to. 192], ii. 324. 
Dirrusion of metals. 1911, i. 671. 
Diwation of steel. 1918, i. 538. 
DimatomeTer, differential. 1918, i. 539. 
Dinas Bricks. See Refractory Bricks. 
Direct Castings, manufacture of. 1911, i. 595; 1920, ii. 352. 
Drrect CuRRENT— 


compared with three-phase current for driving steelworks plant. 1920, 
i. 237 (Paper). 
for steel melting. 1921, i. 423. 
Direct Propvuction or [Ron anv Steen. 1911, ii. 216; 1912, i. 536, ii. 528; 
1913, i. 599, 600, ii. 591; 1914, i. 378 (Paper), 653, ii. 342 ; 1916, i. 337; 
1921, i. 409, ii, 367. 
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Direct Propvuction oF Iron anp SteEL— 
Basset process. 1921, i. 409, ii. 368. 
Bourcoud process. 1921, ii. 367. 
in Brazil. 1915, i. 557. 
in the electric furnace. 1911, i. 626. 
Evans-Stansfield process. 1913, i. 600. . 
Jones-Step process. 1911, i. 595; 1912, i533, ii. 529, 530; 1914, ii, 279 ; 
192], ii. 368. 
Levoz process. 1921, ii. 368. 
Moffat process. 1921, i. 409, 410, ii, 368. 
Simpson & Oviatt process. 1912, i. 536. 
DisEAsSES— 
of metals. 1915, ii. 324. 
of miners. 1912, ii. 517; 1916, ii, 414. 
DISINTEGRATION of metals by heating. 1914, i. 741. 
DIstTILLATION— 
of coal under pressure. 1918, i. 483. 
of coal-tar. 1915, ii. 238; 1916, ii. 402; 1918, i. 485. 
“age of petroleum. 1914, ii. 301; 1917, ii. 375; 1920, ii. 337; 1921, 
li, 356. 
geological, of petroleum. 1920, ii. 332. 
of lignite. 1918, i. 484. : 
low temperature, of coal. 1913, 1.545; 1916, i. 316, ii. 401; 1917, i, 314, | 
ii. 370; 1918, i. 484; 1920, i. 698, ii. 328. 
low temperature, in gas-producers, 1920, ii. 340. 
of oil shales. 1913, ii. 554; 1918, ii. 456; 1920, ii. 337; 1921, i. 393, ii. 
356. 
of wood, Sze Charcoal. 
Drivinine Rop, history of. 1917, ii. 345. 
Dopecs System of cold storage. 1911, ii. 537, 
Douerty GAS CALORIMETER. 1911, ii. 501; 1915, i, 503. 
DoLtomitE— 
reinforced. 1917, ii. 354. 
in Italy. 1912, i. 456. 
in United States. 1912, ii. 468. 
Dominion [RON AND STEEL CoRPORATION— 
construction of works of. 1918, i. 517. 
rolling-mills of. 1920, ii. 360. 
DoMMELDANGE, visit of members to. 1921, ii. 324. 
Dorman, Lone & Co., Lrp., steelworks of. 1921, i. 426. 
Dow-MeErTat, use of. 1920, ii, 392. 
Dowson AnD Mason Gas-Propucer. 1915, ii. 251. 
DRAEGER Minzu-Rescusn APPARATUS, 1915, i. 539. 
DRAPER CoaL WASHER. 1919, ii. 482. 
Drawine. See also Wire. 
cold, of steel, 1914, ii. 347; 1919, ii. 519. 
hot, on the mandril. 1921, ii. 191 (Paper), 
influence of, on properties of shells. 1920, i. 743. 
and stamping of metals. 1914, ii. 348; 1917, i. 373; 1921, i. 38). 
DRaAwING-OFFice, pattern-shop, and foundry, relation between, 1918, i, 507. 
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DressuER TUNNEL-OVEN for heat-treatment. 1917, ii. 421. 
Drm StreEL— 
action of wave transmission on. 1921, i. 442. 
heat-treatment of. 1921, i. 442, 11. 389. 
from hollow ingots. 1921, ii. 389. 
standardisation of. 1921, i. 461. 
tests of. 1913, ii. 646; 1917, i. 410. 
Dritt Test, See Tests. ; 
DRitts— 
churn, use of, in ore mining. 1911, ii. 469. 
electric, use of, in tapping blast-furnaces. 1914, ii. 322, 
magnetic analysis of. 1921, ii. 409. 
repair of, by welding. 1921, ii. 394. 
twist, tests with. 1918, ii. 493. 
Vauclain. 1913, i. 653. 
DROITAUMONT, visit of members to. 1921, ii. 310. 
Dror-Foraina Practice. 1915, i. 588, ii. 296; 1916, i. 362, ii. 436; 1917, i. 
373; 1918, ii. 479; 1919, ii. 505, 506. 
Drop-Foreincs— 
as a substitute for castings. 1921, ii. 380. 
welding of. 1921, ii. 393. 
Dror Hammers, for forging. 1911, i. 608; 1915, i. 577. 
Dror Trst. See Tests. : 
DRums— 
steel, manufacture of. 1913, ii. 646; 1919, ii, 513. 
welded, tests on. 1914, ii. 371. 
Dry-Ar Buast. See Blast, dry-air. 
Dryrine of raw materials, Hullard plant. 1914, ii, 315. 
Dryine-Stoves, 1914, ii. 332; 1915, i. 565; 1916, i. 342. 
DvuBosog CoLORIMETER. 1914, i. 745. 
Dupitey Mremortat, restoration of. 1911, ii. 555. 
Durr Gas-Propucner. 1914, i. 616; 1915, ii, 251. 
Duar Rerort-Ovmen. 1913, ii.33. 
Dumas’ Mernop of estimating nitrogen in coal. 1915, i. 635. 
Duyrorp AnD Extiorr Process of making hollow bars. 1914, ii. 350. 
Dunnacute Krun for burning bricks. 1917, i, 298. ; 
Dupiex Gas-Eneaine. 1912, ii. 167. 
Dortex Proouss. 1912, ii, 557; 1913, ii. 617; 1914, i. 673; 1915, ii. 276; 
1917, i. 362, 11, 405; 1918, i. 512; 1919, i. 658; 1920, i. 717, ii. 356; 
1921, i. 419. 
in the foundry. 1919, ii. 491. 
metallurgy of. 1919, ii. 496. 


DUPLEX ee Process. 1911, i. 625; 1912, ii. 557; 1913, ii, 616; 1915 
i. B68. Se 


Duriex Open-Hesrtu Furnaces. 1913, i. 620. 

DURALUMIN, composition and properties of. 1912, i. 590; 1920, i. 755. 
DvURANGO, mineral resources of. 1921, ii. 336. 

DuruaM, iron ore in, 1919, ii, 458. See also United Kingdom. 


DuRIRON, composition and properties of. 1913, i. 687; 1916, ii, 464; 1920 
i, 759, ii, 395. k : 
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Dust, See also Blast-Furnace Flue-dust. 
determination of, in producer-gas; 1921, i, 396. 
giclee at as a means for preventing explosions in collieries, 1913, 
ii, ; : 
Durox East Inprzs— 
iron orein. 1921, i. 372. 
petroleum in the, 1911, i. 554; 1921, i. 391. 
Dwicut-Lioyp— 
briquetting process. 1914, i. 586, 587. 
sintering process. 1911, ii. 491; 1912, i, 451, ii 465; 1913, ii, 522, 523; 
1917, ii. 28; 1918, i. 474, ii. 436, 


E 


“ Hacip THEODOLITE.” 1914, i. 579. 
Eastern Rowiine-Mit Co,, plant of. 1921, ii, 381. 
Espw Vaz Steet, IRon & Coat Co.— 
blast-furnace plant of. 1920, ii. 347. 
coking plant of. 1920, ii. 330. 
electrification of works and collieries of. 1920, ii. 11 (Paper). 
EBELMEN GAs-PRopUcER. I9I11, i. 559. 
Economics. 1916, i. 403, ii. 470; 1917, i. 425, ii: 470; 1918, i. 558, ii, 509 ; 
1919, i. 702, ii. 543. See also Fuel Economy. 
of blast-furnace practice. 1913, i. 590. 
of coal mining. I911, 1.576; 1912, i. 491; 1913, i. 577, ii. 573; 1914, 
i. 634; 1915, i. 540, ii. 254; 1920, ii. 342. 
of the foundry. 1913, i. 617; 1914, ii. 335; 1915, i. 567; 1916, i. 344; 
1917, i. 360 ; 1920,i. 711. 
of iron ore distribution. 1920, ii. 313. 
ofiron ore mining. 1911,i. 530; 1912, i. 446, ii. 463; 1913, 1.522; 1914, 
i. 582, ii. 227; 1915, i. 494; 1920, ii. 350; 1921, ii. 338. 
of open-hearth and Bessemer processes. 1915, i. 570. 
of petroleum industry. 1912, ii. 500; 1913, i. 559; 1914, ii. 302; 1915, 
i. 526, ii. 245; 1916, ii. 470; 1920, ii. 339. ; 
of steelworks practice. 1912, ii. 562; 1920, i. 723. 
of workshop practice. 1913, ii. 636. 
Ecuapor, petroleum in. 1919, ii. 479. 
Eaqarertz Merson for determination of carbon. 1912, ii. 618; 1917, ii. 463 ; 
C.S.M., 1917, viii. 1. 
Ea@uer Ports for open-hearth furnace. 1921, ii, 374. 
Eayer. See also Africa. 
coalin., 1920, ii. 325. 
early manufacture ofironin, 1912, i. 158. 
petroleum in. 1912, ii. 496; 1920, i. 700. 
Exman Gas-Propucer. I911, i. 559. 
ExenserG Peat Process. 1918, i. 486. 
Exastic Hysteresis of steel. 1913, i. 663; 1914, ii, 366. 
Exastio INDENTATION of steel balls under pressure. ~ 1918, i. 537. 
Exastic Liwtr— 
of alloys. 1913, ii. 653. 
definition of. 1912, i, 566; 1915, ii. 300; 1916, ii. 7, 448. 
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Exastic Limit— 
determination of. 1921, ii. 402. 
intercrystalline cement, and surface tension effects in metals. 1916, i, 155 
(Paper). 
of open-hearth steel. 1917, i. 401. 
relation of hardness to. 1911, i. 651. 
of structural material, influence of perforations on. 1913, ii, 652. 
Exastic Limir RecorDER. 1921, i. 451. 
Exastic PROPERTIES— 
effect of cold working. (.8.M., 1918, ix. 125. 
effect of overstrain on. 1921, ii. 401. 
of metals. 1915, i. 600; 1916, 1.373; 1920, ii. 382; 1921, i. 457. 
ELastrorry— : 
of carbon steels. 1918, i. 538. 
of castiron. 1915, ii. 300. 
changes in, due to quenching. 1921, ii. 402. 
modulus of, and thermal expansion of metals. 1912, i. 567. 
of nickel steels. 1919, ii. 532; 1921, i. 457. 
of solid bodies. 1921, ii. 402. 
Husa, See-also Italy. 
ancient methods of smelting iron ore in. 1911, ii. 241. 
iron ore in. 1911, ii. 413 (Paper); 1912, ii. 447. 
ore-loading equipment at. 1911, ii. 486. 
ELEctTRIC ConDUCTIVITY— 
of alloy metals. 1914, ii. 378. 
of carbon steel. 1918, i. 549. 
of nickel steel. 1918, ii. 504. 
of steels. 1912, ii. 381; 1917, 1.418; 1918, i. 549, ii. 504. 
ELrorric Conpuctors, iron and steel. 1916, ii. 459; 1917, i. 409. 
Exxzorric DIsINTEGRATION of metals. 1912, ii. 382. 
Exrctric Drivine— : 
of blowing-engines. 1920, ii. 361. 
of rolling-mills. 1911, i. 609, 11.574; 1912, i. 526; 1913, i. 78 (Paper) ; 
1914 i. 683, ii. 345; 1915, i. 578, ii. 290; 1916, ii. 437; 1917, i. 375, ii. 
417 ; 1918, i. 521, ii. 480; 1919, i. 670, ii. 502 ; 1920, i. 237 (Paper), ii. 
367 ; 1921, i. 432, ii. 380. 
Exeotric Furnaces— 
automatic control of. 1918, ii. 474. 
combination of, with Bessemer converter. 1913, ii. 617. 
combination of, with cupola. 1920, i. 710. 
combination of, with Lancashire hearth. 1915, i. 557. 
combination of, with open-hearth furnaces and converters. 1913, ii. 344, 
616; 1915, ii. 280. 
commercial testing of. 1920, i. 719. 
consumption of electric energy in. 1912, i. 538. 


costs of production in. 1912, i. 84; 1913, ii. 356; 1914, ii. 340; 1920, 
i710; 1921, ii. 370. 


design and construction of. 1912, i, 538, ii, 562; 1920, i. 719. 
desulphurisation in. 1916, i. 335. 

development of. 1916, ii. 432. 

direct current for, 1921, i, 423, 
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Exrctric FurNacrts— \ 


direct process of steel-making in. 1911, i. 626. 

electric conditions in. 1916, ii. 432; 1918, i. 514. 

electrodynamic forces in. 1921, i. 423. 

equipment of. 1920, i. 720. 

future of, in the steel industry. 1913, ii. 310. 

heat balance of. 1916, i. 335. ‘ 

heat losses in. 1912, 1.454; 1916, i. 347; 1921, i. 424. 

hunting phenomena in. 1921, i. 424. 

improvements in, and their application in the manufacture of steel. 1912 
i. 51 (Paper). 

induction, reactions in. 1913, ii. 317. 

laboratory. 1914, i. 741. 

linings for. 1921, i. 378, 424. 

manufacture of cast iron from pyrites cinders in. 1921, ii. 371. 

manufacture of cement from slag in. 1921, ii. 367. 

manufacture of ferro-alloysin. 1911, ii. 231; 1915,i.573; 1916, ii. 430 ; 
1920, i. 708, ii. 359; 1921, i. 405; C.S.M., 1912, iv. 108. 

manufacture of ferro-chrome in. 1914, i. 650, ii. 341. 

manufacture of ferro-manganese in. 1918, i. 514; 1919, ii. 488. 

manufacture of ferro-silicon in. 1912, ii. 561; 1915, i. 574. 

manufacture of high-speed steelin. 1917, i. 361; 1920, i. 718. 

manufacture of malleable iron in. 1919, ii. 495; 1920, i. 710. 

manufacture of manganese steel castings in. 1920, ii. 354. 

manufacture of molybdenum steelin. 1911, ii. 592. 

manufacture of pig iron in. See Electric Smelting. 

manufacture of silico-manganese in. 1919, ii. 488. 

manufacture of steelin. 1911, i. 621, ii. 215,590; 1912, i. 51 (Paper), 538, 
ii. 560; 1913, i. 625, ii. 296 (Paper), 310, 621; 1914, i. 678 ii. 340; 
1915, i. 572, ii. 280 ; 1916, 1. 347; 1917, ii. 406 ; 1918, i. 505, 513, ii. 474 ; 
1919, i. 665, ii. 498 ; 1920, i. 717, ii. 354, 359; 1921, i. 422, 423; C.S.M., 
1914, vi. 68. 

manufacture of synthetic cast ironin. See Cast Iron, synthetic. 

manufacture of tool steelin. 1918,i. 514; 1921, ii. 377. 

melting of ferro-manganese in. 1912, i. 540. 

pinch phenomenon in. 1911, ii. 588; 1913, ii. 622. 

power requirements of. 1912, ii. 562; 1920, i. 718. 

reactions in. 1913, ii. 317. ; 

refractories for. 1921, i. 378. 

regulation of. 1920, i. 721; 1921, i. 424. 

removal of phosphorus in. 1913, i. 628. 

relation of, to central power stations. 1919, i. 665, 

statistics of. See Statistics. 

use of in foundry practice. 1911, ii. 564; 1913, i. 610, ii. 603; 1914, i, 
661, ii. 327; 1915, i. 563, ii. 269; 1916, i. 340, ii, 423; 1917, i. 358; 
1918, i. 505; 1920,i. 710; 1921, i. 412, ii. 370. 

Execrric FurNAcss, SPECIAL Types or. 1911, i. 621, ii. 587,593 ; 1912, i, 542, 
ii. 562; 1913, ii. 342, 619; 1914, i. 679, ii, 341; 1915, ii, 269, 283, 288 ; 
1918, ii. 474; 1919, i. 663, ii. 498; 1920, ii. 359; 1921, i. 425, ii. 378. 

Ajax-Wyatt. 1921, i. 425. 
Anderson. 1913, ii. 621. 
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ELxorrio FuRNACES, SPECIAL TYPES OF— 


Appel. 1913, ii. 612. 

Are. 1912, i. 51. 

Booth-Hall. 1918, i. 515; 1919, i. 658, 664; 1921, i. 426. 

Chaplet Néo-Métallurgie. 1911, i. 625; 1913, ii. 621. 

Colby. 1913, ii. 621. : 

Crafts. 1914, i. 680. 

Electro-Metals. 1913, i. 627; 1914, ii. 324; 1920, i. 719. 

Ferranti. 1911, ii. 587. 

Frick. 1911, i. 588, 621, ii. 589; 1912, i. 542; 1913, i. 629, ii. 296, 302. 

Girod. 1911, ii. 227, 582, 591; 1912, i. 542, ii. 562; 1913, i. 610, 629, 
ii. 301, 626; 1914, ii, 341; 1916, ii. 431; 1917, ii. 407; 1918, i. 515; 
1921, i. 426. ~ 

Gran-Annular. 1914, i. 741. 

Greaves-Etchells,. 1917, i. 365, ii. 412; 1918, 1. 505; 1920,i. 719; 1921, 
i. 426. 2 

Greene. 1913, ii. 621; 1919, ii. 498. 

Gronwall. 1912, i. 507, 541; 1913, i. 629; 1916, ii. 431; 1917, i. 358. 

Gronwall-Dixon. 1916, ii. 431; 1917, i. 358, ii. 412; 1918,i, 515; 1921, 
i. 426. 

Hirden. 1913, ii. 621. 

Helberger. 1912, i. 542. 

Helfenstein. 1913, i. 594, 629; 1914, i. 647, ii. 323. 

Hering. 1911, ii. 588; 1912, i. 89, ii. 562; 1913, ii. 621; 1920, i. 719. 

Heroult. 1911, i. 589, 622, ii. 591; 1912, i. 507, 541, 542, ii. 559, 562; 
1913, i. 626, 629, ii. 603 ; 1914, ii. 328, 341; 1915, i. 563, ii. 269; 1917, 
i, 358, ii. 411; 1919, i. 664; 1920, 1.719; 1921, i. 426. 

Hiorth. 1911, i. 622, ii, 588 ; 1912, i. 542; 1913, i. 629. 

Induction. 1912, i. 51. 

Keller. 1911, i. 623; 1912, i. 507; 1913, i. 629. ; 

Kjellin. 1911, i. 624, ii. 227, 553, 589; 1912, i. 5388, 542, ii, 562; 1913, 
i. 629, ii. 298. 

Louvrier-Louis. 1914, i. 653. 

Ludlum. 1917, ii. 412; 1918, i, 515; 1921, i. 426. 

Moffat-Irving. 1914, i. 654. 

Moore “* Lectromelt.”? 1921, i. 425. 

Nathusius. 1911, ii. 592; 1912, i. 59 (Paper), 542, ii. 562; 1913, ii. 621 ; 
1914, i. 680; 1917, ii. 412; 1921, ii. 378. 

Nau. 1913, ii. 621. : 

New Kirk. 1921, i. 426. 

Paragon. 1911, i. 623; 1912, i. 542. 

Reid. 1913, ii. 621. 
Rennerfelt. 1913, ii. 620 ; 1914, i. 680, ii. 216, 324; 1915, 1.574; 1916, 
ii, 431; 1917, ii. 407, 412; 1919, ii. 498; 1920, i. 719; 1921, i. 426. 
Réchling-Rodenhauser. 1911, i, 623, 624, 627, ii. 589, 564; 1912, i. 542, 
ii, 562; 1913, i. 628, 629. 

Ruthenberg. 1911, i. 624, 

Schmelz. 1915, i. 574. 

Snyder. 1916, ii. 431; 1921, i. 426. 

Soderberg. 1911, i. 622, 623; 1912, i. 92; 1913, ii, 621. 

Stassano. 1911, ii. 217, 592; 1912, i. 507, 542, ii. 562; 1913, i. 629, 630; 
1914, i. 680, ii. 32 8, 341; 1920, i. 719. 
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ELEcrric Furnaces, Specirat TyPrs or— 
Stobie. 1913, ii. 621; 1915, i. 572; 1918, i. 514, 516. 
a Vacuum. 1916, i. 347; 1919, ii. 512. 
Vom Baur. 1919, ii. 498; 1921, i. 426. 
Webb. 1918, ii. 474; 1921, i. 426. 
Weeks. 1921, i. 426. 
Wile. 1915, ii. 283; 1916, i. 347, ii. 431. 
Exvectric Heat-TREATMENT FurNAcES. See Heat-Treatment Furnaces. 
ELEcTRIc Motors, rating of. 1919, ii. 502. 


Excrric Proprertizs. See also Thermo-electric properties, and under specific 
heads— 


influence of annealing on. 1918, ii. 485. 

influence of decarburisation on. 1920, i. 752. 
Evectric Rermine. See Electric Furnaces, manufacture of steel in. 
ELEctTRIc REeststaNncE— ; 


apparatus for measurement of, at high temperatures. O.8.M., 1916, 
vii. 195. 


determination of cementite by measurement of. - 1919, ii. 533. 
influence of changes in carbide concentration on. 1920, i. 752. 
‘influence of elements on, of iron. 1920, i. 627 (Papir). 
influence of heat-treatment on, of chromium steels. 1920, i. 447 (Paper). 
influence of rolling and welding on. 1921, ii. 409. 
of iron at varying temperatures. 1915, i. 601. 
of iron-nickel alloys. 1914, ii. 377; 1921, ii. 370. 
measurement of stresses by means of variation in. 1911, ii. 632. 
of nickel steels. 1921, i. 463. 
rate of change in, at different temperatures, 1918, ii. 421 (Paper). 
of refractory materials. 1915, i. 500. 
of special steels. 1912, ii. 382. 
of steelrails. 1912, ii. 600; 1914, i. 381, ii. 374; 1916, ii. 458; 1920, i. 
760. 
' Eveorrio SMELTING— 
ofironore. 1911, i. 587, ii. 548; 1912,i. 507, ii. 530; 1913, i. 590, ii. 584; 
1914, i. 647, ii. 323; 1915, i. 554, ii. 264; 1916, 1. 334; 1917, ii, 393; 
1918, i. 495, ii. 462; 1919, i. 647, 7.488; 1920, ii. 344; 1921, i. 405, 
li. 365. 
of iron ore, coke as a reducing agent in. 1916, ii. 420. 
of manganese ores. 1920, ii. 345. 
of manganese and chromium ores in California. 1917, i. 342. 
of titaniferous ore. 1911, ii. 552. 
Exvzorrio Steen. 1920, ii. 115 (Paper). 
determination of heat in. 1921, i. 423. 
high-speed, casting of. 1913, ii. 629. 
Exrorric STEEL AND ForGE Co., steel plant of. 1921, i. 427. 
Exrcrric SteeLworKs. 191], ii. 593; 1914, ii. 341. 
Evnorric TELPHERAGE. 1914, ii. 111. 
ELECTRIC TRANSMISSION— 
iron wire for. 1918, i. 548. 
steel conductors for, 1917, i. 409. 
Exvreorric Wreitpine. See Welding. 
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Exzorriciry. See also Electric Driving. 
coal and gas, comparative cost of power and heating by. 1918, i. 481. 
use of, at blast-furnaces. 1921, i. 402. 
use of, at Ebbw Vale works and collieries. 1920, ii, 11 (Paper). 
use of, in foundries. 1915, ii. 273; 1917, ii. 362. 
use of, in mines. I911, i. 565, ii. 527; 1912, i. 485, ii. 509; 1913, i, 569; 
1914, ii. 276; 1917, ii. 383. . 
use of, in metallurgical industry of Italy. 1911, ii. 215 (Paper). 
use of, in petroleum fields. 1913, i. 558. 
use of, in steelworks. 1913, i. 637. 
Erctro-BrssEMER FurNAcE. 1920, i. 719. 
ExxectropEs. 1911, i. 626, ii. 590; 1913, ii. 622; 1918, i. 516; 1919, i. 667; 
ii. 498; 1920, ii. 361. ° 
Brooke economiser for. 1921, i. 424. 
consumption of, in electric furnaces. 1921, ii. 378. 
covered, electric welding with. 1919, i. 678. 
heat-losses through. 1920, ii. 361; 1921, i. 424. 
manufacture of. 1912, ii. 561; 1913, i. 629; 1920, i. 720 
radiographic examination of. 1920, i. 720. 
regulation of. 1918, i. 516; 1920, i. 721, ii. 360. 
Sdderberg. 1920, ii. 346; 1921, i. 424, 425. 
tests of. 1915, ii. 340. 
ELEOTROLYSIS— 
formation of alloys by. 1915, i. 623. 
of rails. 1920, i. 760. ‘ 
HLECTROLYTES— 
action of, oniron. I911, i. 125 (Paper). 
action of, on metals under stress. 1912, ii, 371. 
ELrcrrotytic Anatysis, See Analysis. 
ELecrrotytic Corrosion. See Corrosion. 
ELECTROLYTIC DEPOSITION— 
of alloys of nickel andiron. 1914, i. 729; 1918, ii. 505. 
Cowper-Coles process. 1913, ii. 679. 
Fischer process. 1920, ii. 393. 
ofiron. 1911,1.671; 1913, ii. 679; 1914, ii. 66 (Paper), 383 ; 1915, i. 623 ; 
1916, ii. 463 ; 1917, ii. 456; 1918, i. 547, ii. 505; 1920, i. 321 (Paper), - 
738, ii. 392; 192], i. 470, ii. 419. 
repairing steel parts by. 1919, ii. 534. 
ELxrorrotytic [Ron— 
annealing of. 1921, i. 442, 
crystallising properties of. 1913, ii. 119 (Paper). 
defects in. 1920, i. 321 (Paper). 
hardening of. 1921, ii. 401. 
magnetic properties of. 1921, ii, 408. 
melting of, ina vacuum. 1917, i. 403. 
microstructure of. 1915, i, 621. 
properties of. 1921, i. 470. 
pure, magnetic and mechanical properties of. 1915, i. 616. 
pure, reaction between, and pure carbon-monoxide, below the Al inversion. 
1918, ii. 139 (Paper). 
‘“slip-lines” and twinning in. 1921, i. 355 (Paper). 
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Etrorro Manaansgsg, properties of. 1914, i. 733. 
Evxrcrro-MrtaLLurey— 
of aluminium. 1916, i. 390. 
of the less common metals. 1916, ii. 430. 
progressin. 1914, ii. 384. 
ELrorro-Mrrats Furnace. 1913, i. 627; 1914, ii. 324; 1920, i. 719. 
ELEOTRO-PLATING— 7 
brittleness produced in steel springs by. 1917, ii. 402. 
with cadmium. 1921, ii. 416. 
with cobalt. 1915, ii. 327; 1916, i. 366; 1921, i. 449. 
ELECTROSTATIC PRECIPITATION— 
bibliography of. 1920, i. 707; 1921, i. 404. 
Cottrell process. 1915, ii. 261; 1918, i. 492; 1919, i. 652, ii. 486; 1920, 
i. 707; 1921, i. 404, 405. 
of flue-dust. 1919, i. 651; 1920, i. 707; 1921, i. 404, ii. 364. 
Lodge process. 1920, i. 708, ii. 65 (Paper); 1921, i. 404. 
of tar from coal-gas. 1915, i. 517. 
“ ELIANITE.” 1914, ii. 385; 1920, i. 759, ii. 395. 
Exviott-Gas. 1921, ii. 358. 
ELoy REGENERATIVE CoKE-OvEN. 1913, ii. 546. 
Exsnzer Process of air desiccation. 1911, i. 36. 
Emery STEEL Castines Co., foundry of. 1921, i. 413. 
Emery Trestina Macuine. 1913, ii. 650. 
Empire [Ron AND STEEL Co., blast-furnace plant of. 1921, ii. 361. 
ENAMELLED UTENSILS, acid resistance of. 1921, ii. 415. 
ENAMELLING. See also Corrosion (Prevention). 
of iron and steel. 1912, ii. 581; 1913, i. 653, ii. 694; 1915, 1.594; 1919, 
i. 681; 1920, i. 738, ii. 378; 1921, i. 448. 
ENAMELLING Furnaces. 1915, i. 583, ii. 299; 1921, i. 449. 
ENAMELS, preparation of. 1921, ii. 416. 
Enpvurance Tzsts, See Tests. 
Enetnes. See also Gas-Engines, Winding Engines and Rolling-Mill Engines. 
internal combustion. 1912, i. 483, ii. 167; 1913, i. 567,569; 1915, i. 529; 
1917, ii. 443; 1918, ii, 458. 
uniflow, for generation of power. 1918, i. 522. 
ENGINEERING INDUSTRY, conditions in, 1916, ii. 473. 
ENGINEERING MATERIALS— 
standardisation of. 1917, ii. 440. 
stress distributions in. 1915, ii. 313. 
Enetanp. See United Kingdom. 
Eprcassit Proosgss for protecting steel surfaces. 1917, 1, 419. 
Ericusen SHeet Testrinc Macutnet. 1917, i. 402, ii. 438. 
Eriz Foran & Stent Co., plant of. 1921, ii. 378. 
Erikson Maanetic Separator. 1911, i. 530. 
Erosion of guns. 1917, i. 390; 1918, i. 533; 1919, i. 688; 1920, ii. 392 ; 
1921, i. 464, ii, 401. 
Erosion Tzsts of rifle barrels. 1919, ii, 532. 
Esou, visit of members to. 1921, ii. 323. 
Etonina— 
colour of steels. J911, ii, 634. 


« 
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Ercuinc— | 
- deep, of steel. 1921, i. 465. 
defects in rails revealed by. 1920, ii. 385. 
names on steel. 1916, ii. 446. 
stress lines revealed by. 1921, ii. 410. 
Ercuine Errecrs, cupric, produced by phosphorus and oxygen. 1921, i. 277 
(Paper). ; 
Eronine Reagents. 1914, i. 515 (Paper), ii. 381; 1915, i. 620; 1917, ii. 446; 
1918, ii. 483; 1919, i. 690; 1920, ii. 391 ; 1921, i. 464, ii. 410. 
KuRoPE— ; 
coking practice in. 1921, i. 387. 
iron ore in. 1920, ii. 314; 1921, ii. 337. 
steel industry of, after the war. 1916, ii. 472. 
Evans’ Sanp-Buast CLEANING Macuine. 1914, i. 667. 
Evans-STANSFIELD Process of making tool steel from titaniferous magnetite. 
1913, i. 600. 
EXHAUSTERS, tests on. 1918, ii. 463. 
Expansion. See also under specific headings— 
linear, of metals. 1913, ii. 650. 
thermal, of metals. 1912, i. 567. 
EXPLOSIONS— 
of air mixtures. 1921, ii. 357. 
in blast-furnaces. 1913, 1. 585; 1914, i. 643. 
in collieries, See Collieries. 
in cupolas. 1913, 11. 596. 
ferro-silicon. 1912, 1. 591. 
with pulverised fuel. 1921, ii. 346. 
Exprostves. See also Collieries and Iron Ore Mines. 
testing of. 1912, ii. 385. 
use of coal-tar products in manufacture of. 1915, ii. 238. 
ExXTENSOMETER— 
calibrating. 1912, ii. 419, 
Okhuizen. 1917, ii, 146. 
wire testing. 1920, i. 746. 
EyerxBours, mechanical qualities required in. 1921, i. 462. 


F 


Fartures of materialin service. 1915, ii. 312. See also under specific headings, 
FarrBURN, MacrHERSON, visit to works of. 1912, ii. 415. 
Farriim WELDING PLANT. 1913, i. 650. 
FarnHAM GAs-PRopucER. 191], ii. 520. 
Farnuny Iron Works, visit to. 1912, ii. 413. 
Farieuxn. See also wnder specific headings. 
crystallisation through. 1913, ii. 392 (Paper), 
industrial. 1919, ii. 544. ; 
influence of cold-working on. 1919, i. 686, ii. 519. 
influence of heat-treatment on. 1921, ii. 390. 
law of, as applied to crank-shaft failures. 1915, ii. 307. 
of metals. 1914, ii. 366; 1920, ii. 381; 192], i. 459, ii. 398, 405, 
of welded joints. 1912, i, 563. 
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Faricur Tusts. See Tests. 
Fauve. Sysrem of drilling. 1911, ii. 515. 
Fawoerr Briquerrine Process. 1911, ii. 490. 
FrEp-Warer, removal of gases from. 1921, i. 421. 
Frtp Gas-Wasuer. 1912, ii. 524; 1913, ii, 580. 
FELD Process of ammonia recovery. 1913, ii. 49, 
Frreuson River Furnace. 1911, ii. 596. 
Frrranti Evecrric Furnace. 1911, ii. 587. 
Ferric Iron Soturtons, reduction of. 1916, i. 399. 
FERRIC Ox1pE— 
hydrated, chemical properties of. 1919, ii. 536, 
magnetic properties of. 1913, ii. 678; 1914, ii. 378. 
Ferric Saurts, rate of solution of metals in. 1917, i. 422. 
FERRITE— ; 
crystalline growth of, below its thermal critical range. 1912, ii. 382. 
definition of. 1912, ii. 377. 
FERRITE CRYSTALLISATION iniron. 1921, i. 429. 
FERRITE GRAINS, growth of, due to heating. 1911, i. 635. 
FERRITE Lives, inclusions in steel and. 1918, i. 287 (Paper). 
FrrRo-ALLoYs— 
analysis of. See Analysis. 
electro-metallurgy of. 1920, ii. 360. 
manufacture of. 1915, ii. 282; 1918, ii. 476; 1919, i. 667; 1920, i. 708; 
1921, i. 371, 405, 406. 
manufacture of, in the electric furnace. 1911, ii. 231, 238; 1915, i. 573; 
1916, ii. 430; 1920, i. 708, ii. 359; 1921, i. 405; C.S.M., 1912, iv. 108. 
manufacture of, by thermite reactions. 1911, ii. 630; 1914, ii. 341. 
occluded gasesin. 1918, i. 518. 
pre-melting of. 1916, ii. 431; 1917, i. 363. 
use of, in foundry work. 1917, ii. 397. 
Frrro-Crerium, manufacture of. 1919, i. 668 ; 1920, i. 353. 
‘FErrR0-CHROMIUM— 
manufacture of. 1915, ii. 281; 1918, ii. 476. 
manufacture of, in the electric furnace. 1914, i. 650, ii. 341. 
manufacture of, by thermit process. 1914, ii. 341. 
uses, properties and composition of. 1914, i. 731, 733. 
Frrro-Magnetio Mrxrurss, behaviour of. 1914, i. 407 (Paper). 
FERROo-MANGANESE— $ 
~ manufacture of. 1915, i. 547; 1918, i. 494,fii. 476°; 1919, i. 650; 1920, 
ii. 344; 1921,i. 371. 
manufacture of, in blast-furnace. 1919, ii. 488. 
manufacture of, in electric furnace. 1918, i. 514; 1919, ii. 488. 
melting of, in the electric furnace. 1912, i. 540. 
supply of, for the iron and steel industry. 1917, ii. 470. 
use of, in steel processes. 1911, ii. 586; 1914, ii. 213 (Paper), 338; 1916, 
i. 471; 1918, ii, 432, 472; 1919, i. 662. 
_ Ferro-Montysprnum, manufacture of. 1918, ii. 476.- 
Frrro-NicKet, carbon free, preparation of. 1920, ii. 360. 
FERRONITE— 
definition of, 1912, ii, 378. 


if 
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Frrronite— 

relation of, to martensite. 1912, ii. 267. 
I'nRRo-PHOSPHORUS— 

manufacture of, in the blast-furnace. 1915, ii. 263. 
Frrro-Smicon— 

influence of silicon on. 1921, i. 451. 

manufacture of. 1911, ii. 231. 

manufacture of, in the electric furnace. 1912, ii. 561; 1915, i. 574. 

poisonous gases from. 1917, i. 416. 

properties, explosive nature and uses of. 1912, 1.591; 1914, i. 733, ii. 385 ; 

1915, i. 571; 1920, i. 739. 

transport of. 1913, ii. 696. 
Frrro-TirantumM— : 

addition of aluminium in. 1911, ii. 659. 

Borcher’s process for production of. 1921, i. 405. 

properties and uses of. I911, ii. 625; 1916, ii. 471; 1920, ii. 358. 

Rossi process for manufacture of. 1921, i. 405. 
Frrro-TunGsten, manufacture of. 1917, ii. 348; 1918, ii. 476. 
Frrro-URANIUM, manufacture of. 1917, ii. 452; 1918, ii. 476. 
FrERRoO- VANADIUM— 

composition and properties of. 1914, i. 578. 

manufacture of. 1915, ii. 282; 1918, ii. 476; 1920, 1. 708. 
Frrro-Zinorina, Cowper-Coles process. 1912, ii. 579 
FERRO-ZIRCONIUM, properties and uses of. 1919, i. 697. 


Frrrous SULPHIDE, as a microscopic constituent, definition of. 1912, ii. 
380. 


Frry Pyrometer. 1918, ii. 447. 
Frscon Process for repairing machinery. 1921, ii. 395. 
‘“‘ FIBROX ”’ SILICON OXYCARBIDE, preparation of. 1915, ii, 228. 
Fitz Inpustry, reformin. 1918, ii. 509. 
Fines, manufacture of. 1919, i. 345 (Paper). 
Fruine, mechanics of. 1914, i. 700. 
FINLAND, iron orein. 1916, i. 288; 1919, i. 619, ii. 460; 1920, ii. 309. 
FIRBARMS, corrosion of. 1920, ii. 393. 
ire-Boxus, locomotive, use of mild steel for. 1918, ii. 495. 
Firesricks. See Refractory Bricks. 
Frrecitay Mixtures for high temperatures. 1920, i. 682. 
FIRECLAYS— 
constituents of. 1919, i, 626. 
geology of. 1912, ii. 467; 1920, i. 676. 
influence of chemical composition on. 1917, i. 293. 
influence of heat on. 1911, ii, 495. 
Portland cement as a substitute for. 1913, i. 529. 
properties of. 1912, 1. 455; 1913, i. 528, ii, 525; 1914, ii, 280; 1916, 
ii. 391; 1917, i. 293, 300, ii. 353 ; 1921, i. 377, ii. 340. 
temperature measurements in preparation of. 1917, i. 293. 
FiscuEr Procuss of electro-deposition. 1920, ii. 393. 
Fisu-Bouts, tests on. 1917, i.*402. 
Visu-PLATEs, specifications for. 1919, ii. 526; 1921, ii. 407. 
Fisk Buast Apparatus. 1920, i. 717. 
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FLasks— 
gas, specifications for. 1912, ii. 593. 
steel, rupture of. 1920, i. 744. 
FLEtsoHER GAs-PropuoER. 1915, ii. 249. 
Frueroner Furnace Grats. 1919, ii. 501. 
Firvuss Mrxz Riscuz apparatus. 1915, i. 539. 
Froors, iron plate. 1916, i. 359. 2 
sas a zircon, and monazite in. 1918, ii. 436. See also United 
tates. 
FLorrMann Coau-Currer. 1912, ii, 510. 
FLow— 
cold, of steel. 1913, i. 93 (Paper). 
hot, of steel. 1920, i. 726. 
of metals under stress. 1914, ii. 366. 
plastic, of ductile material. 1913, i. 662. 
Fiusr-Dusr. See Blast-Furnace Flue-Dust. 
Fiuz-Gas, determination of density of. 1917, i, 424. 
FLUORINE Procsss of steel-making. 1915, i. 571. 
FLUoRSPAR— 
action of, on open-hearth slags. 1915, i. 571. 
influence of, on phosphates of basic slag. €.8.M., 1920, x. 1. 
sources of supply. 1916, ii. 432; 1917, i. 363, ii. 405. 
use of. 1915, i. 554; 1920, i. 717; 1921, i. 421. 
Fiy-WarEts— 
moulding of. 1921, ii. 371. 
for rolling-mill engines. 1917, i. 376; 1918, i. 522, 
Four-KLEINSCHMIDT BRIQUETTING PRocEss, 1915, i. 541. 
FONTAINEBLEAU, Visit of members to. 1921, ii. 305. 
Forp Motor Co.— 
blast-furnace plant of. 1920, i. 707. 
foundry of. 1921, ii. 372. , 
Forp-Witi1amMs Meruop for determination of ct able 1911, ii. 658. 
Forest or Dran. See also United Kingdom. 
coalin. 1917, ii. 364; 1918, ii. 450. 
geology of. 1917, ii. 363. 
iron ores of. 1917, ii. 355; 1919, ii. 459. 
Forems— 
reheating furnaces for. 1911, ii. 574; 1920, i. 726. 
hardening steelin. 1915, i. 583. 
for heating tool-steel. 1915, ii. 293. 
oil-fired. 1911, i. 607. 
portable, 1912, ii. 568. 
Forersre— 
cone formation during. 1919, ii, 506. 
under hydraulic presses, recording apparatus for. 1920, ii. 223 (Paper). 
influence of, on steel. 1914, i. 689; 1919, i. 673. 
Forcine Pressus. 1911, i. 608, ii. 573; 1912, i. 526, ii. 568; 1913. i. 637 ; 
1914, i.. 683, ii. 345; 1915, i. 477, ii. 287; 1916, ii. 437; 1919, ii. 507; 
1920, i. 726. 
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Forcing AND Roxirne-Mity Practicr. 1911, i. 607, ii. 573; 1912, i. 526, 
ii. 568; 1913, i. 637, ii. 630; 1914, i. 683, ii. 345; 1915, i. 577, ii. 287; 
1916, i. 353, ii. 436 ; 1917, i. 373, ii. 415 ; 1918, i. 519, ii. 479 ; 1919, i. 670, 
ii. 501; 1920, i. 726, ii. 366; 1921, i. 431, ii. 380. 

Forcines— 

alloy steels for. 1921, i. 431. 

cleaning of. 1917, ii. 416; 1918, i. 519. 

defective. 1919, ii. 506. 

dimensions of ingots for. 1921, 11. 379. 

drop. 1915, i. 588, ii, 296; 1916, i. 362, ii. 436; 1917, i. 373; 1918, 
ii. 479; 1919, ii. 505, 506; 1920, ii. 363; 1921, ii. 380, 393. 

heat-treatment of. 1917, i. 381; 1918, i. 527; 1919, ii. 506, 511; 1920, 
i. 731; 1921, ii. 390. - 

manganese-aluminium, manufacture and properties of. 1917, i. 383. 

manufacture of. 1912, 1.551; 1913, 1. 648. 

nickel-chrome. 1919, ii. 231 (Paper). 

standardisation of. 1919, ii. 507. 

welding of. 1921, ii. 393. 2 

Forks, production of. 1921, i, 448. 

Formosa, petroleum in. 1914, ii. 298. 

ForsGREN MAGNETIC SEPARATOR. 1911, i. 530. 

Founprng, history of. 1914, i. 669. 

Founprins. See also Cupola Practice. 

accidentsin. 1912,i. 525; 1913, ii. 596; 1914, 1. 668; 1919, i. 660. 
equipment of. 1911, i. 597, ii, 562; 1912, i. 514, ii. 550; 1913, i. 615, 
ii. 609; 1914, i. 666, ii. 333; 1915, i. 566, ii. 274; 1918, i. 504; 1920, 
i. 7138, ii. 8354; 1921, i, 417, ii. 372. 
firesin, 1917, 1. 359. 
Founpry Coxn, manufacture and properties of. 1911, i. 593, ii. 560; 1912, 


ii. 540; 1913, i. 607; 1914, ii. 327; 1917, i. 348; 1921, i. 388, ii. 
350. 


Founpry Cork Boxss. 1919, ii. 493. 
FounpRy Cork Ovens, electric. 1921, i. 415. 
Founpry Corzs. 1911, i. 603, ii. 566; 1912, i. 519, ii. 545; 1913, i. 613, 
ii, 607; 1914, ii. 329; 1915, i. 565, ii. 270; 1916, i. 342; 1918, i. 507; 
1921, i. 415, ii. 371. 
binders for. 1911, i. 601, ii. 566; 1915, ii. 270; 1920, i. 712. 
Founpry Faotnes. 1917, ii. 398; 1918, i. 507. 
Founpry Iron— 
composition and uses of. 1911, ii, 561; 1913, i. 597, ii. 597; 1914, i, 658, 
ii. 327; 1917, i. 350; 1919, ii. 483; 1921, i. 412, ii, 369, 
influence of manganese and silicon on. 1911, ii. 561. 
Mayari. 1913, i. 596, 608. 
smelting of. 1915, 1. 546; 1921, i. 402. 
specifications for. 1913, i. 595. 
nore ere 1911, i. 593; 1912, i. 513, ii. 540; 1913, i. 607; 1915, 
lk. e e. 
FounpRy Parrerns AND Mounpine. 1911, 1.599, ii. 564; 1912, i, 518, ii. 544 ; 
1913, i. 611, ii. 605; 1914, i. 664, ii. 329; 1915, i. 564, ii, 269; 1916, 
i, 341 3 1917, i. 351, ii, 398; 1918, i. 507; 1919, i. 659, ii, 492 ; 1920, 
i. 712, ti. 354; 1921, i, 415, ii. 371. 
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FounpRy Praotiog. 1911, i. 591, ii. 558; 1912, i. 512, ii, 5388, 547; 1913, 

i. 604, ii. 594; 1914, i. 656, ii. 326; 1915, i. 558, ii. 268; 1916, i. 338, 
li, 422; 1917, i. 347, 354, ii. 396; 1918, i. 500, ii. 466; 1919, i. 657, 
ii, 490 ; 1920, ii. 352; 1921, i. 411, ii. 369. 

“burning-on” in. 1912, i. 522. 

chemistry in. 1911, i. 593; 1914, i. 656. 

continuous melting in. 1918, ii. 422. 

costs of. 1911, i. 606, ii. 572; 1912, i. 525, ii. 552; 1913, ii. 609; 1914, 
i. 669; 1916, i. 343; 1918, i. 509. 


economics of. 1913, i. 617; 1914, ii. 335; 1915, i. 567; 1916, i. 344; 
1917, i. 360; 1920, i. 711. 

laboratories in. 1911, i. 606; 1917, ii. 401. 

recovery of iron from waste in. 1912, i. 513; 1915, i. 566. 

relation between production and costsin, 1916, i. 343. 

standardisation of. 1919, i. 657. 

temperature of waste gasesin. 1918, i. 501. 

use of blast-furnace gas in. 1913, ii. 600. 

use of compressed airin. 1913, i. 609; 1914, ii. 333; 1917, ii. 402. 

use of convertersin. I911, ii. 563; 1912, i. 517, 576, ii. 543; 1913, i. 609, 
li. 599, 600; 1915, i. 562; 1916, i. 340; 1919, ii. 490; 1920, i. 711. 

use of deoxidisers in. 1920, i. 711. 

use of duplex processin. 1919, ii. 491. 

use of electricfurnacesin. 1911, ii. 564; 1913, i. 610, ii. 603; 1914, i. 661, 
ii, 327 ; 1915, i. 563, ii. 269; 1916, i. 340, ii. 423; 1917, 1. 358; 1918, 
i. 505; 1920, i. 710; 1921, i. 412, ii. 370. 

use of electricity in. 1915, ii. 273; 1917, ii. 362. 

use of ferro-alloysin. 1917, ii. 397. 

use of ferro-cerium in. 1919, i. 668; 1920, i. 740, ii. 353, 

use of grinding wheelsin. 1918, i. 508. 

use of labour-saving appliances in. 1916, ii. 427; 1921, i. 417. 

use of lifting magnets in. 1914, ii, 334. 

use of metallography in. 1911, i. 606, ii. 571; 1912, i, 524; 1917, ii. 400; 
1918, i. 554. 

use of oilfuelin. 1911, ii. 560; 1913, i. 611, ii. 600 ; 1914, i. 660; 1915, 
ii. 269; 1916, i. 339; 1917, i. 326; 1918, i. 500; 1921, i. 411. 

use of open-hearth furnaces in. 1911, ii. 563; 1912, i. 515, ii. 543; 1913, 

~ 1. 610, 611; 1914, i. 661; 1915, 1. 561; 1918, i. 500. 

use of phase-diagram in. 1912, ii. 549; 1913, i. 614. 

use of physical and chemical tests in. 1919, ii. 491. 

use of portable furnaces'in. 1911, i. 591; 1912, ii. 542: 

use of pulverised coalin. 1920, i. 689. 

use of pyrometersin. 1921, i. 412. 

use of reinforced concrete in. 1914, i. 667. 

use of safety appliances in. 1915, ii. 274. 

use of scrap-iron briquettes in. 1912, ii, 541. 

use of transport appliances in. 1914, i. 666. 

Founpgy Sanp. 1911,i. 600, ii. 567; 1912, i. 521, ii. 545; 1913, i. 613, ii. 607 ; 
1914, ii. 330; 1915, i. 563, ii. 270; 1918, 1.506, ii. 444; 1919, ii. 491 ; 
1921, i. 415, ii. 371. 

handling equipment for. 1920, i. 713. 
heat conductivity of. 1917, ii. 397. 
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Founpry Sanp— f : : 
preparation of. 1914, i. 662; 1915, i. 564; 1917, i. 350; 1919, i. 659. 
use of, for open-hearth furnaces. 1918, ii. 443. as 

FounDRYMEN, education of. 1913, i. 617. 

Fountains ABBEY, excursion to. 1912, ii. 393. 

Fow er, Joun & Co., Lrp., visit to works of. . 1912, ii. 298. 

Fowier-Mrpury Gas-WasHER. 1913, i. 586. 

FRACTURES— j 
in boiler tubes. 1921, i. 459. : 
defective, in tensile test-pieces from gun parts. 1919, ii. 203 (Paper). 
deformation, and tenacity of soft steel at high temperatures. 1913, i. 219 

(Paper). . ; 
fibrous, in steel. 1921, ii. 401. 
flakey. 1920, ii. 372; 1921, i. 459, 


intercrystalline, of iron and steel. 1920, ii. 23 (Paper); C.8.M., 1912, 
iv. 80. 
intercrystalline, of metals. . 1920, i. 742. 
investigation of. 1912, i. 379 (Paper). 
microscopic examination of. 1913, ii. 385 (Paper). 
FRANCE— : 
bauxite in. 1917, ii. 354. : 
blast-furnaces in. 1913, 1.589; 1917, i. 344; 1920, ii. 348. 
Briey iron mines damaged during German occupation. 1921, ii. 59 (Paper). 
coalin. 1911, i. 543; 1912, i. 463, ii. 480; 1913, ii. 537; 1914, ii. 288; 
eee i. 507; 1916, i. 310, ii. 397; 1918, ii. 451; 1920, ii. 324; 1921, 
i, ; 
devastated coal-fields in: 1920, ii. 324. 
economics of steel manufacture in. 1920, i. 723. 
foundries in. 1912, ii. 550. 
ironorein. 1911,i.514; 1912, i. 431; 1913, i. 507, i. 496; 1914, ii. 131 
(Paper); 1915, i. 480; 1916, ii. 374; 1917, ii. 339; 1919, i. 618, ii. 459; 
1920, i. 669, ii. 307; 1921, i. 372, ii. 15 (Paper); 335. 
iron and steel industry, during the war. 1916, ii. 472; 1917, ii. 470; 
1919, i. '702, ii. 543; 1921, i. 406. 
iron and steel works in. 1912, i. 535, 537, ii. 634; I915, i. 643, ii, 263 ; 
1918, ii. 465 ; 1920, ii. 362; 1921, ii. 379. 
manufacture of refractory materials in. 1919, i. 628. 
metallurgical industries: of, their destruction and reconstruction. 1921, 
i. 408, li. 73 (Paper). 
oil shale industry in. 1919, ii. 477. 
petroleum in. 1920, i. 700, ii. 333; 1921, i. 391. 
pipe foundries in. 1914, ii. 334. 
rolling-mills in. 1911, i. 613; 1920, ii. 368; 1921, ii. 381. 
statistics of. See Statistics. 
steel specifications in. 1916, ii. 451; 1920, ii, 385; 1921, ii. 407. 
tungsten oresin. 1916, ii. 381. 
Francots System of cementation in shaft-sinking. 1917, i. 331. 
FRANK! Prunus for blast-furnacé foundations, 1913, ii. 278. 
Fremont Punon Trsr. 1913, ii. 212. 
Fremont Sprinc Pressure Tur, 1913, ii, 216. 
Frenou Inpo-Curna, coalin. 1920, i. 693. 
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Frick Etecrric Furnacn, 1911, i. 588, 621, ii. 589; 1912, i, 542; 1913, 
1, 629, ii, 296, 302. 
F Rick TAL, iron ore in the. MPA EROS SHE 
Frimpricu Oprn-Huartu FurNAcE. 191 1, ii. 582; 1913, ii, 614; 1914, i. 675. 
FropincHam Iron anv Sruet Co., Lrp., visit to works of. 1912, ii, 420. 
Frorg-Fioration for coal washing. 1921, i. 398, ii. 359. 
Fryer Procgss of air desiccation. 1911, i. 34. 
Furt. See also under specific headings. 
analysis of. See Analysis. 
calorific value of. 1911, i. 536, ii. 501; 1912, i. 458, ii. 472; 1913, i. 532, 
ii, 531; 1914, i. 591, ii. 284; 1915, i. 503, ii. 229; 1916, i. 305, ii. 393 ; 
1917, i. 305, ii. 361; 1918, i. 479, ii. 447; 1919, i. 635, ii. 467; 1920, 
i, 685, ii. 320, 323; 1921, i. 380, ii. 344. 
for central heating. 1921, i. 382. 
classification of. 1911, i. 539. 
colloidal. 1919, i. 636. 
composition of. 1916,i. 318. 
consumption of, effect of variations in heat supplied to the blast-furnace. 
1920, ii. 91 (Paper). 
consumption of, in manufacture of iron and steel. 1920, i. 689. 
control of, in metallurgical furnaces. 1919, ii. 61 (Paper). 
economy. 1914, i. 596, 672; 1915, ii. 279; 1916, ii. 394, 414, 470; 1917, 
ii. 362; 1918, ii. 449; 1919, i. 637, ii. 472; 1921, i. 380, ii. 344. 
economy in blast-furnaces. .1918, i. 127 (Paper). 
economy in cupola practice. 1919, ii. 53 (Paper). 
economy in the German iron and steel industry of the occupied territory. 
1919, ii. 77. (Paper). 
economy in the manufacture of iron and steel. 1919, ii. 11 (Report). 
efficiency of the cupola. 1913, i. 607. 
heat value of. 1911, i. 539, ii. 504; 1912, i. 459. 
influence of temperature on valuation of. 1913, ii. 535. 
liquid. 1911, i. 552, ii. 513; 1912, i. 472, ii. 493; 1913, 1.. 550, ii. 550 ; 
1914, i. 609, ii. 295; 1915, i. 518, ii. 242; 1916, ii. 403; 1917, i. 319, 
~ it, 372; 1918, ii. 454; 1919, ii. 476; 1920, i, 699, ii. 331; 1921, 1. 391, 
ii. 354. See also Oil Fuel. 
low-grade, utilisation of. 1911, i. 540, ii. 504; 1912, i. 460; 1913, 1. 534 ; 
1915, i. 505; 1916, i. 306; 1917, ii. 362; 1918, i. 480; 1919, ii. 471 ; 
1920, ii. 323. 
occurrence and properties of. 1911, i. 536, ii. 501; 1912, i. 458, ii. 472; © 
1913, ii. 581; 1914, i. 591; ii. 284; 1915, i. 503, ii, 229; 1916, i. 305 ; 
1917, i. 305, ii. 359; 1919, i. 635. 
pulverised. See Coal, pulverised. 
purchase of, by analysis. 1912, ii. 476; 1913, ii. 535; 1914, i. 595, ii. 286. 
purchase of, on a heat unit basis. 1913, i. 534. 
purchase of, by specification. 1915, i. 505; 1921, 1. 382. 
research, 1918, i. 479. 
Research Laboratory at Greenwich. 1920, i. 689. 
selection of. 1911, 1.539; 1920, ii. 321. 
smokeless. 1918, ii. 448; 1921, ii. 353. 
tests-of. 1914, i. 598, ii. 286; 1915, i. 504. 
utilisation of waste material as. 1913, ii. 536.° 
Futraaar, S. S., electrically welded, 1920, ii. 377. 
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Furnacrt Doors— 
mechanical operation of. 1918, ii, 474, 
screens for. 1916, i. 346. 
FurNAcE GRATE, rolling bar. 1919, ii. 501. 
Furnace Linrings— 
basic, use of tarin. 1914, ii. 283. 
for converters. 1914, ii. 327; 1919, ii. 466. 
for cupolas. 1914, i. 657, ii. 326; 1919, 11. 466. 
for electric furnaces. 1921, i. 378, 424. 
reinforced, 1917, ii. 404. 
repair of. 1915, ii. 283; 1919, ii. 466. 
use of chrome ore for. 1916, i. 304. 
use of high-temperature cement for. 1916, ii. 392. 
use of mica schist for. 1919, ii. 466. 
Furnace Watts, heat conduction through. 1918, ii. 445. 
Furnaces. See also under specific types. 
air valve for. 1917, i. 365. 
Arsem vacuum. 1912, ii. 621. 
combination, for steel manufacture. 1914, i. 673. 
comparative efficiency of. 1915, ii. 231. 
design of, 1921, i, 431. 
electric vacuum muffle. 1919, ii. 512. 
flow of gasesin. 1912, ii. 524; 1913, i. 624; 1917, ii. 392; 1921, i. 350. 
forge, application of gas fuel to. 1921, i. 397. 
fuel controlin. 1919, ii. 61 (Paper). 
gas-heated, for melting metals. 1916, 31. 423; 1917, ii. 413. 
heat insulation of. 1914, i. 670. 
heat losses in. 1921, i, 421, ii. 343. 
high heat-efficiency. 1919, ii. 497. 
hydrostatic laws applied to design of. 1921, i. 431. 
ues 1912, ii. 616; 1916, i, 358, ii. 467; 1917, ii. 466; 1918, 
us . e 
Monometer gas-fired. 1915, ii. 293. 
muffle, August. 1913, ii. 638. 
muffle, Vaughan-Hughes. 1913, 1. 645; 1915, i. 580. 


oil-fired. 1916, i. 319, ii. 405; 1917, i. 379; 1920, i. 701, 726, ii. 338. 
See also Oil Fuel. 


reverberatory, design of. 1915, ii, 287, 

rivet-heating. 1911, i. 607, ii. 596. 

rotating, for rolling-mills. 1911, i. 607. 

steel, heat-balance of. C.§.M., 1916, vii. 100. 

for testing refractories. 1917, i. 304; 1919, ii. 466; 1920, ii. 316. 

utilisation of waste heat of. 1912, ii. 525; 1917, ii. 415; 1918, i. 501. 

FurtHer TREATMENT of iron and steel. 1911, i. 628, ii. 594; 1912, i. 544, 

ii. 573; 1913, i. 642, ii. 637; 1914, i. 689, ii. 352; 1915, i. 583, ii. 293; 
1916, i. 357, ii. 441; 1917, i. 378, ii. 421; 1918, i, 523, ii, 481; 1919, i. 
673, i. 505; 1920, i. 730, ii. 371; 1921, i. 435, ii. 384. 


GALECO Rust-PRoorina Procnss. 1921, ii. 416. 
GALVANISED CoaTInas, testing of. 1915, ii. 327; 1920, ii, 395, 
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GALVANISED TRON— 
analysis of.. See Analysis, 
stripping of. 1917, ii. 430. 
structure of. 1912, ii. 606. 
GALVANISED Pipns, manufacture of. 1913, i, 654. 
GALVANISED Roortng, life of. 1917, ii. 430. 
GALVANISED SHEETS— 
coating tests on. 1915, ii. 327. 
corrosion tests of, 1919, ii. 534. 
manufacture of. 1913, ii. 648; 1919, ii. 502. 
GALVANISED TUBES, corrosion tests on. 1912, ii. 611. 
GALVANISED Wire, determination of method of coating. 1913, ii. 647, 
GALVANISING oF IRON AND STEEL, I911, i. 640, ii. 606; 1912, i. 597, ii. 
579, 580; 1913, ii. 648; 1914, i. 700; 1915, i. 566; 1916, i. 366; 1917, 
ii, 429; 1918, ii. 507; 1919, ii. 502; 1920, i. 738; 1921, i. 449, 
Gam O1t-BuRNER. 1913, i. 558. 
Gas[Es]. See also under specific headings. 
absorption of, by charcoal. 1911, i. 548. 
analysis of. See Analysis. 
case-hardening with. 1921, i. 435. 
cementation by, under pressure. 1917, i. 129 (Paper). 
coal and electricity, comparative cost of power and heating by. 1918, 
i, 481. 
combustible, composition of. 1921, ii. 364. 
combustion of. 1913, ii. 534; 1921, ii. 357. 
density determination in. 1917, ii. 469. 
diffusion of, in metals. 1912, ii. 605. 
Elliott. 1921, ii. 358. 
escaping from carburisers. 1912, ii. 382. 
evolution of, from heated steel. I911, ii. 594; 1912, ii. 236 (Paper). 
flow of, in furnaces. 1912, ii. 524; 1913, i. 624; I917, ii. 392; 1921, ii. 
350. ; 
heat-transfer of, between containing flue. 1918, i. 491. 
hot, reduction of iron by. 1914, ii. 320. 
illuminating, heating value of. 1920, i. 685. 
influences of, upon the critical ranges of the iron-carbon alloys. C.8.M., 
1911, iii. 236. 
influence of, oniron. 1919, ii. 534. 
influence of, in molten steel. 1917, i. 372; 1921, i. 421. 
measurement of, in steel. 1915, i. 619; 1919, ii. 472; 1920, i. 720. 
in mines. - 1911, i. 571, ii. 532; 1912, i. 488, ii. 514; 1913, i. 574, ii. 570 
1914, i. 631, ii. 311; 1915, 1.537; 1916, i. 326; 1917, i. 334, ii, 385. 
occluded in alloy steels, 1916, ii. 454; 1918, i. 518; C.S.M., 1916, vii. 41. 
occluded in steel. 1915, i. 619; 1916, i. 385; 1917, i. 372; 1919, i. 689, 
ii, 472; 1920, i. 720; 1921, i. 421, 463, ii. 375; C.S.M., 1911, iii. 249; 
1914, vi. 216. 
from oil-wells. 1919, i. 643. 
in pigiron. 1921, i. 403. 
recovery of benzol from. 1917, i. 316. 
removal of, from feed water. 1921, i. 469. 
specific heat of. 1912, ii. 629; 1919, ii. 471. 
specifications for steel flasks for. 1912, ii. 593. 
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Gas[Es}— ; 
in steel. 1911, i. 67; 1912, ii. 34; 1914, ii. 365; 1916, ii. 433, 454; 1920, 
li. 363. 
town, use of, as furnace fuel. 1917, ii. 381. 
transmission of. 1914, i. 621. 
use of, under boilers. 1917, i. 307. 
use of, in combination with coal for firing. 1917, ii. 362. 
use of, for crucible furnaces. 1917, ii. 402; 1918, i. 510. 
use of, for cutting metals. 1920,i. 737. 
use of, in forge furnaces, 1921, i. 397. 
use of, for metallurgical furnaces. 1917, i. 329, ii. 413; 1919, ii. 470. 
versus fuel oil. 1914, ii. 305. 
waste, regeneration of. 1912, ii. 506. 
waste, temperature of, in the foundry. 1918, i. 501. 
Gas, ARtirioraL. 1911, i. 559, ii. 520; 1912, i. 479, ii. 501; 1913, i. 561, ii. 
558; 1914, i. 616, ii. 303; 1915, i. 527, ii. 248; 1916, i. 322, i. 408; . 
1917, i. 328, ii. 378; 1918, i. 485;- 1919, i. 644, ii. 479; 1920, i. 702, 
ii. 339; 1921, i. 394, ii. 357. See also Producer-Gas. 
Gas-Enaines. 1911, i. 562, ii. 524; 1912, i. 483, ii, 506; 1913, i. 567, ii. 562 ; 
1914, i. 620, ii. 306; 1917, 1. 330; 1920, ii. 340; 1921, i. 397, ii. 358. 
blast-furnace, design of. 1915, i. 409 (Paper). 
blast-furnace, volume regulator for. 1918, i. 490. 
castings for. 1921, i. 414. 
coke-oven. 1913, i. 568; 1915, ii. 252. 
construction of. 1912, ii. 157 (Paper); 1913, 1. 468 
development and use of. 1920, i. 703. 
efficiency of. 1915, ii. 252. 
in iron- and steelworks. 1913, ii. 563. 
large, wear and tear of. 1919, i. 645. 
versus steam-turbines. 1917, ii. 382. 
Gas-Enartnus, SpectaL TypEs— 
Allis-Chalmers. 1912, i. 483, ii. 507. 
Amet-Ensign. 1911, ii. 523. 
Beau de Rochas-Otto. 1915, i. 413. 
Bellamy. 1912, ii. 507.. 
Bruce-Macbeth. 1912, i. 483. 
Corrington. 1912, i. 483. 
Deutz. 1915, i, 416. 
Duplex. 1912, ii. 167. 
Illmer. 1913, ii. 562. 
Oechelhiiuser. 1912, ii. 180. 
Remington. 1912, i. 483. 
Schneider, 192], ii. 358. 
Westinghouse. 1912, i. 483. 
xAS-MAINs, electrolytic corrosion of. 1916, i. 395. 
Gas, NaTuRaL. 1911, i. 558, ii. 519 ; 1912, i. 478, ii, 500 ; 1913, i. 560, ii. 556 ; 
1914, i. 615, ii, 303; 1915, i. 526, ii. 247; 1916, i. 321, ii, 407; 1917, 


i. ate ii. 377; 1918, ii. 458; 1919, i, 644; 1920, ii. 339; 192), i. 394, 
ii. : 


measurement of. 1913, i. 561; 1916, ii. 408. 
products from, 1913, i. 561 ; 1914, ii. 303. 
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Gas, Naruratr— ; 
recovery of gasoline from, 1914, i. 749, ii. 303; 1916, i. 321, ii. 407; 
1918, ii. 458; 1920, ii. 339. 
recovery of helium from. 1919, ii. 479; 1920, ii. 339; 1921, i. 394, ii. 357. 
recovery of petrol from. 1920, ii. 339; 1921, i. 394. 
transport and storage of. 1912, i. 478, ii. 501; 1913, i. 561; 1915, ii. 248. 
utilisation of. 1912, i. 478; 1913, ii. 558. - 
viscosity and specific heat of. 1917, i. 327. 
Gas, NatuRAL, GroGRAPHICAL DisTRIBUTION— 
Canada. 1911, i. 558; 1913, ii. 557; 1915, ii. 247; 1917, i. 327, ii. 377; 
1918, ii. 458. 
Germany. 1911, i. 558 ; 1913, ii. 556. : 
Hungary. 1911, ii. 520; 1912, i. 478, ii. 500, 557; 1914, i,.615. 
India. 1920, i. 702. 
Italy. 1912, ii. 500. 
Russia. 1913, i. 560. 
United Kingdom. 1919, i. 644. 
United States. 1911, i. 559, ii. 519; 1912, i. 478, ii. 501; 1913, i. 561; 
li. 557 ; 1914, i. 615, ii. 303 ; 1915, i. 526; 1916, ii. 470; 1917, i. 327; 
1918, ii. 458 ; 1920, ii. 332. 
GAs-POWER in collieries. 1912, i. 485. 
versus steam-power in rolling-mills, 1917, i. 375. 
Gas-Propuczrs. See Producers. 
Gas-WELLS, use of mud-laden fluidin. 1917, i. 323. 
GASOLINE— 
apparatus for the manufacture of. 1917, i. 328: 
extraction of, from natural-gas. 1914, i. 749, ii. 303 ; 1916, i. 321, ii. 407; 
1918, ii. 458; 1920, ii. 339. 
manufacture of, from benzine, 1920, ii. 337. 
manufacture of, from hydrocarbons. 1921, i. 393. 
manufacture of, from oil shale. 1917, i. 325. 
manufacture of, from petroleum. 1915, ii. 246; 1916, i. 319, ii. 406, 
manufacture of, from synthetic crude oil. 1915, i. 525. 
properties of. 1917, ii. 377. 

_ recovery of, by charcoal absorption process. 1921, i. 394. 
Gasoutine-KERosene Mixtures, flash-point of. 1920, i. 701. 
GAUGE-MAKING, bibliography of. 1918, i. 529. 

GavyxeEy Process of dry-air blast. 1911, i. 583; 1913, i. 118, ii. 580. 
Guar Tents, strength of. 1913, i. 668; 1916, i. 384. 
Grars— ; rs 

carburisation of. 1918, i. 525... 

_heat-treatment.of. 1915, i, 586; 1919, i. 674; 1920, ii. 378. 

laminated. 1917, ii,418. 

lubrication of. 1921, ii. 382. 

manufacture of. 192], ii. 380. 

steel for. 1919, ii. 518. 
GELLIV ARE— 

iron-mines of. 1920, ii. 309. 

transport of ore at. 1921, ii. 339. 
GELSENKIRCHEN Works, blast-furnace charging equipment at. 1921, ii. 362. 
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Grorcta, bauxite in. 1915, ii. 226. 
Gurman State Rarways, through rates on. 1918, ii. 511. 
GERMANY— 
alloys patented in, during the war. 1920, i. 754. 
aluminium manufacture in. 1918, ii. 510. 
blast-furnacesin. 1911, ii. 546; 1913, ii. 582; 1914, i. 645, ii. 323; 1918, 
ii. 465. 
cartel system in. 1917, i. 426. 
clay and loam deposits in. 1921, 1. 377. 
coalin. 1912, i. 463, 624; 1913, i. 537, 705, ii. 716; 1914, i. 598; 1917, 
i. 310, ii. 3643 1918, ii. 451; 1920, ii. 325; 1921, i. 383. 
employment of prisoners of war in coal-mines in. 1919, ii. 543. 
ferro-manganese in. 1916; ii. 471; 1917, i. 367. : 
foundries in. 1911, i. 598, ii. 571; 1912, ii. 550; 1913, i. 616; 1914, 
i. 667; 1915, i. 567; 1917, ii. 401. 
industrial trusts in. 1912, ii. 635. 
iron industry of Saar district. 1921, i. 406. 
iron and: coal industries of. 1915, ii. 340. 
iron and steel industry of the occupied territory, fuel economy in. 1919, — 
ii. 77 (Paper). 
iron and steel industry in 1915. 1917, 1. 425. . j 
iron and steel trade relations of, with Great Britain. 1915, i. 638. 
iron ore in. 1911, i. 516, 696, ii. 472; 1912, 1. 4381; 1913, ii. 497; 1914, 
i. 570; 1915, i. 481; 1919, i. 618, ii. 459; 1920, i. 670. 
machine‘tool industry. 1916, ii. 473. 
manganese ore in. . 1914, ii. 401; 1920, i. 672. 
manganese requirements of. 1916, i. 403. 
miners’ wages in. 1919, i. 702. 
molybdenum ore in. 1921, ii. 336. 
natural-gasin. I911, i. 558; 1913, ii. 556. 
nickel resources of. 1918, ii. 510. 
nitrate industry of. 1916, ii. 473. 
oil shale in. 1920, ii. 333; 1921, i. 392. 
petroleum in. I911, ii. 513; 1913, ii. 551. 
rolling-mill practice, comparison of, with United States. 1912, ii. 134 
(Paper). 
rolling-mills in, 1911, i. 613; 1912, ii. 571; 1914, i. 687, ii. 349; 1916, 
1,300; 
specifications for shell steel. 1917, ii. 441. 
state-owned coal-mines in, 1920, i. 692. 
statistics of. See Statistics. 
steel syndicates in. 1915, i. 646; 1917, ii. 470; 1918, i. 559. 
steelworks in, I911, i. 627, ii, 584; 1912, ii. 556; 1914, i. 674, ii, 343; 
1917, i. 363. 
tinplate industry of. 1912, i, 625. 
GeRYK Pump. 1913, i. 228. 
GHENT EXHIBITION, visit to. 1913, ii. 445. 
Guost-Linns— 
in steel. 1916, i. 351; 1917, i. 395. 
synthetic production of. 1915, i. 165. 
Gigs “Crit Point” Instrument, 1917, i. 414, 
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Ginpert Manostat. 1914, ii. 396. 

Girop Exxorric Furnace. 1911, ii. 582, 591; 1912, i. 542, ii. 562; 1913, 
i, 610, 629, ii. 301; 1914, ii. 341; 1916, ii. 431; 1917, ii. 407; 1918, 
1.515; 1921, i. 426. 

licensees of. 1913, ii. 626. 

GseRs Catctnatine Kinn, 1911, i. 533, 534. 

GsERs Soaking Pir. 1913, i. 67. A 

GLENFIELD & Kunnepy, Lrp., foundries of. 1920, ii. 355. 

GoEBEL System of rolling steel sections. 1913, i. 648. 

Gotp Coast, petroleum in. 1913, i. 554. 

Goxtpscumipt Detinnine Process. 1917, ii. 431. 

GoLDscHMIDTt THERMIT PRocEss. See Thermit Process. 

GoRDON-PRALL REHEATING FuRNACE. 1912, i. 548, ii. 573. 

Gorwitz Prat GAs-PropucER. 1913, i, 566. 

Goyon Proouss of steel-making. 1918, i. 512. 

Grain GRowrH— 

and annealing temperatures. 1918, ii. 483. 
in steel. 1914, i. 718; 1917, i. 412, ii. 445. 
GRaIn S1ZE— 
determination of. 1916, i. 387. 
inheritance in iron and carbon steel. 1918, i. 550. 
and mechanical properties of metals. 1918, i. 691. 
relation between Brinell hardness and. 1921, i. 453. 
GRAN-ANNULAR ELEcTRIC FurNAcE. 1914, i. 741. 
GRAPHITE— 
preparation and uses. i911, i. 535, ii. 499; 1912, i. 456, ii. 468; 1913, 
i. 529, ii. 528; 1914, i. 590, ii. 282; 1915, ii. 226; 1916, ii. 386; 1917, 
i. 303, ii. 354. 
composition of. 1915, i. 500. 
critical temperature of separation of. 1914, i, 723. 
definition of. 1912, ii. 379. 
preparation of, for crucibles. 1919, ii. 465; 1921, i. 379. 
segregation of, in castiron. 1912, li, 584. 
separation of carbon as, in silicon steels. 1913, ii. 683, 
solubility of, in molteniron. 1921, 1. 450. 
transformation of carbon into. 1912, i. 587. 
GRAPHITE, GHOGRAPHICAL DiIstTRIBUTION— 
Australia. 1919, i. 626. 
Canada. 1912, ii, 468; 1920, i. 677, ii. 318; 1921, u. 340. 
Greenland. 1917, i. 303. 
Madagascar. 1913, ii, 528; 1916, ii. 386. 
Mexico. 1913, i. 531. 
United States. 1912, i. 630, i. 469; 1913, ii. 528; 1916, i. 303; 1919, 
li. 465; 1921, ii. 340. 

‘ GRASSHOPPER”’ BLOWING-ENGINE. 1913, i. 585, 

Great Briraty. See United Kingdom. 

Great CentraL Ratway, new Immingham Docks, visit to, 1912, ii, 422. 

QGreraves-Ercouetts Eiuctrio Furnace, 1917, i. 365, ii. 412; 1918, i. 505; 
1920, i. 719; 1921, i. 426, 

Grescx, chromiferous iron ores of. 1913, i. 447 (Paper); 1914, i. 575. 

GREENAWALT BRIQUETTING Process, 1912, i. 451; 1914, i. 587, 
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GREENAWALT SINTERING Process. 1913, ii. 522,523; 1917, ii. 33; 1921, i. 
376. 
GREENE ELectrio FuRNACE. 1913, ti. 621; 1919, ii. 498. 
GREENLAND— 
graphite in. 1917, i. 303. 
meteoric iron in. 1911, i. 525. 
GreEenwoop & BAtLEY Testinc Macuine. 1911, i. 655. 
Greenwoop & Batiey, LTD., visit to works of. 1912, ii. 414. 
Grey Rotuine-Miny. 1917, ii. 416. 
Grey Vacuum Casting Macutne. 1912, ii. 547. 
Grice Suction Gas-Propucer. 1911, ii. 520. 
Griprson GauGe for measuring weight of rails. 1912, ii. 596. 
Grizs APPARATUS for smoke prevention. 1914, i. 596. 
GRINDING— 
chilled rolls. 1912, ii. 570. 
theory of. 1916, i. 356. 
GRINDING Cracks. 1921, ii. 384. 
Grinpina Macutnes. 1911, 1.570; 1913, i. 615, ii. 633; 1914, ii. 346; 1915, 
i. 582, ii. 292; 1916, ii. 413; 1917, ii. 419. 
GrinpIna WHEELS— 
manufacture of. 1920, ii. 378. 
use of, in the foundry. 1918, i. 508. 
GRonpDAL Batu Mitts. 1912, ii. 464. 
GRONDAL BRIQUETTING Process. I911, ii. 490; 1912, i. 448,450, 451; 1913, 
ii. 523; 1914, i. 585; 1917, ii. 13. 
GronpAt Maanetic SEPARATOR. I911, i. 5382; 1912, ii. 464. 
GRoNWALL ExLEctRIc FurNAcE.’ 1912, 1.507, 541; 1913, 1.629; 1916, 11. 431 ; 
1917, i. 358. 
Gronwaut-Drxon Exvrctric Furnace. 1917, i. 358, ii. 412; 1918, i. 515; 
1921, i. 426. 
Gurpras-Duina Process for production of cast iron from pyrites cinders. 
1921, ii. 371. 
GUIANA, economics of iron ore mining in. 1921, ii. 338. 
GuitteRyY Trstine Macutne. 1912, ii. 592; 1917, ii. 86. 
Gun Forarnas, electric heat-treatment of. . 1919, ii. 511. 
Gun Iron, properties of. 1921, i. 451. 
GuNs— 
erosion of. 1917, i. 390; 1918, i. 5383; 1919, i. 688, ii. 532; 1920, ii. 392 ; 
1921, i. 464, ii. 401. 
heat-treatment of, 1920, i. 734. 
manufacture and treatment of steelfor. 1912,i. 297 (Paper); 1915, i. 590. 
use of molybdenum steel for. 1919, ii. 508. 


H 
Havrtetp [ron Orr CrusHER. 1912, ii. 464. 
Haprinitp Murxop of producing sound ingots. 1912, ii. 11 (Paper); 1920, 
ii, 367; 1921, i. 428. 
Hamatire, zonal growth of, in relation to origin. 1918, ii, 430. 
HAGONDANGE StEELWworKs, plant of. 1921, ii, 311, 379. 


Hatsurc- Bursa Process for cleaning blast-furnace gases. 1912, i. 501; 1913, 
i, 588 ; 1920, i. 707, ii. 341; 1921, i. 75 (Paper), 
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gre mara for the estimation of methane. 1912, ii. 515; 1914, 
i. 631. 
Hau Ervxcr, influence of temperature on. 1913, i. 670. 
Hawvenire, use of, in heat-treating steel. 1917, ii. 424. 
Hankey Process of etching names on steel. 1916, ii. 446. 
Han-Yuru-Pixe Iron anp Coat Co., coal-handling plant of. 1921, ii. 360. 
Harzorp Process of air desiccation. 1911, i.36. 
Hinzpen Evrcrric Furnace. 1913, ii. 621. 
Harpeninc. Sce Heat-Treatment. 
Hagpenire— 
definition of. 1912, ii. 378. 
solubility of cementite in. 1912, i. 235 (Paper). 
Harpness, See also Brinell Hardness, 
ball and scleroscope, relation between. 1918, ii..59 (Paper). 
of coke. 1911, i. 550; 1913, ii. 554; 1918, i. 141 (Paper), 483, ii. 454; 
1921, i. 387. 
definition of. 1917,i-400; 1918, ii. 490; 1919, i. 683. 
of firebricks. 1921, ii. 342. 
interstrain theory of. 1915, i. 598. 
of iron-carbon alloys. 1914, ii. 369. 
of material subjected to compression. 1921, i. 453. 
measurement of. 1917, ii. 436; 1918, i. 536; 1919, i. 684; 1920, i. 741, 
ti. 380; 1921, i. 453. 
of metals. 1913, i. 660; 1914, ii. 368; 1918, i. 536. 
prism. 192], i. 453. 
relation between, and tensile strength. 1915, i. 597; 1918, ii. 492. 
relation of, to depth of carburisation. 1913, i. 661. 
relation of, to elastic limit., 1911, i. 651. 
retentivity of ancient iron and steel. 1912, i. 162. 
of solid solutions. 1921, ii. 413. 
of steel. 1912, ii. 382; 1914, i. 705; 1918, ii. 402; 1920, i. 741. 
Happyness Testinc. See Tests. 
Harpwake, manufacture of. 1921, i. 447. - 
Hagmer Process for compressing ingots. 1912, ii. 83, 565, 567 ; -1913, i. 31. 
Hatuorn, Davey & Co., Lrp., visit to works of. 1912, ii. 400. 
Havcx Om Burners for cupolas. 1911, i. 593. 
Hivusser Procsss, for making nitric acid. 1912, ii. 492; 1913, i. 550. 
HAYANGE, visit of members to. 1921, ii. 307. 
Heap Port-Btock for open-hearth furnaces. 1913, i. 628. 
Hest— \ 
specific, of coal. 1913, ii. 537. 
specific, of cold-worked materials. 1913, 1. 663. 
specific, of gases. 1912, ii. 629; 1919, ii. 471. 
specific, of metals. 1912, ii. 607; 1915, 1. 622. 
specific, of natural-gas. 1917, i. 327. 
specific, of petroleum. 1914, ii. 301. 
specific, of refractory materials. 1920, ii. 317. 
_ specific, of silicon compounds at high temperature. 1917, i. 416. 
transfer between flowing-gas and containing-flue. 1918, i. 491. 
~ transmission of building materials. 1918, ii. 445. 


- 
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Hrat— 

waste, use of. I1911,i.540; 1912, ii. 525 ; 1913, i. 624; 1914, ii. 293, 337 ; 
1915, ii. 279 ; 1917, i. 364, ii. 415; 1918, i. 501, ii. 319 (Paper) ; 1919, 
i. 637, ii. 472 ; 1920, i. 722 ; 1921, i i. 398, ii. 358. 

waste, use of, from blast-furnace slag. 1912,i 510; 1914, ii. 98 (Paper). 

Heat-TreaTMEnt. 1911, i. 634, ii. 598; 1912, i. 549, ii. 576; 1913, li. 639 ; 

1914, ii. 354, 357; 1916, i. 359; 1917, ii. 422; 1918, i. 526; 1919, ii. 
507; 1920, i. 731, ii. 372 ; 1921, i, 438, ii. 117 (Paper), 388. 

of acid and basic open-hearth steel. 1911, ii. 600. 

of alloy steels. 1916, ii. 442; 1917, i. 384; 1918, i. 528; 1921, i. 440. 

of armour-plate. 1912, ii. 577. > 

of axles. 1918, i. 527, ii. 484; 1919, ii. 509; 1921, i. 437. 

of boiler tubes. 1911, ii. 597, 598, 617. ; 

of bolt steel. 1917, i. 386. ; 

of case-hardened steel. 1914, ii. 354; 1918, i. 524. 

of castiron. 1914, ii. 355; 1917, ii. 121 (Paper). 

of castings. I911, ii. 597; 1914, i. 693, ii. 354; 1920, i. 731; 1921, i. 
436, ii. 391. 

of chain cables. 1917, i. 385. 

change of density due to. 1915, i. 303. 

changes produced by, in cold-worked mild steel. €.8.M., 1911, iii. 379. 

characteristic curves. 1921, ii. 117 (Paper). 

of chromium steel. 1911, ii. 601; 1920, ii. 373. 

of die-blocks. 1918, ii. 485; 1921, ii. 387. 

of drill steel. 1921, i, 458, ii. 389. 

of duralumin. 1920, i. 755. 

yee magnetic method for determining the éiitoat pointin. 1917, i. 203 

per). 

of niga 1917, i. 381; 1918, 1.527; 1919, ii. 511; 1920,i.731; 1921, 
ii. ; 

fuels for. 1921, i. 437, ii. 386. 

of gears. 1915, i. 586; 1919, i. 674; 1920, ii. 378. 

of high-speed steel. 1919, i. 673, ii. 509; 1921, i. 440, ii. 388, 390. 

hump method of. 1920, i. 734; 1921, i. 440. 

influence of, on chromium steels. 1920, i. 447 (Paper). 

influence of, on colorimetric test for carbon in carbon steel. 1913, ii. 367 
(Paper). 

influence of, on fatigue. 1921, ii. 390. 

influence of, on grey cast iron. 1919, ii. 516. 

influence of, on high-speed steel. 1921, ii, 383. ° 

influence of mass on. 1918, i. 333 (Paper); 1921, ii. 390. 

influence of, on microstructure. 1913, ii. 659. 

influence of, on nickel-manganese alloys. 1912, ii. 598. 

influence of, on steel. 1913, ii. 367 (Paper), 658 ; 1915, i. 585, 615, ii, 164 


(Paper), 302 ; 1916, i. 371, ii, 268 (Paper) ; 1917, ii, 251 (Paper) ; 1919, 
ii. 533; 1921, ii. 158. 


influence of, on tungsten steel. 1919, ii. 530. 
of magnet steel, 1918, i. 553, 
of manganese steel. 1914, ii. 368; 1916, ii. 443 ; 1917, ii. 423 ; 192], i. 441. 


of metals used in aeroplane construction, 1917, ii. 424; 1918, ii, 484; 
1919, i. 674, ii. 508. 


pa ile 
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Heat-TREATMENT— 
So parts. 1915, ii. 295; 1916, ii. 443; 1918, ii. 485; 1921, i. 


of nickel-chrome steel. 1919, ii. 507. 

of nickel-silicon steel. 1921, ii. 405. 

of nickel steels. 1911, ii. 601; 1915, i. 586; 1917, ii. 448, 

of projectiles. 1917, ii. 423. * 

in relation to cold-working. 1920, ii. 374; 0.S.M., 1920, x. 65. 

relation between, and rolling-mill practice. 1919, ii. 501. 

of rifles and guns. 1920, i. 734. 

of screw stock. 1921, ii. 392. 

of springs. 1920, i. 736, ii. 373; 1921, ii. 390. 

of stainless steel. 1920, ii. 373. 

of steel rails. 1916, ii. 441; 1919, ii. 509. 

of steel wire. 1914, ii. 356. 

stresses due to. 1921, ii. 388. 

of tool steel. 1913, ii 641; 1914, ii. 357; 1916, i. 360; 1917, i. 384, 
ii. 444; 1918, ii. 484; 1919, i. 673, ii. 509; 1921, i. 131. 

of tractor parts. 1921, i. 439. i. 

use of pyrometersin. 1921, i. 437. 

volume changesin. 1921, ii. 388. 

HEAT-TREATMENT (ANNEALING)— 

of alloys. 1914, i. 691. 

of cast steel. 1912, ii. 575. 

defective, owing to uneven surfaces of steel. 1915, ii. 294. 

definition of. 1916, ii. 9. 

of electrolytic iron. 1921, i. 442. 

graphitisation of white cast iron on. 1919, ii. 516. 

influence of, on grain growth in silicon steel. 1914, i. 718. 

influence of, on properties of iron and steel. 1913, i. 647; 1915, ii. 294; 
1917, ii. 423; 1918, ii. 485; 1919, ii. 528;C.S.M., 1911, iii. 320. 

of malleable castings. i911, i. 604, 637, ii. 597; 1913, ii. 642; 1914, ii. 
356; 1915, i. 587; 1920, i. 732. See also Malleable Castings. 

of steel castings. 1911, ii. 597; 1912, 11.575; 1914, ii. 354; 1915, i. 587; 
1920, i. 733. 

of steels. 1911, 1. 632; 1914, ii. 357. 

structural change of iron during. 1914, i. 692. 

use of pressed steel pans for. 1919, i. 675. 

Heat-TREATMENT (CASE-HaRpENING). 1911, i. 628, ii. 307 (Paper); 1912, i. 
544, ii. 553; 1913, i. 642, ii. 637 ; 1914, i. 342 (Paper), 689, ii. 353 ; 1915, 
ii. 293; 1916, i. 357; 1917, i. 380; 1918, i. 524, 11. 481; 1919, i. 383 
(Paper), 673, ti. 505; 1920, ii. 371; 1921, i. 435, ii. 384. See also 
Carburisation. 

of chromium steels. 1911, ii. 595. 

compounds for. 1913, i. 644; 1917, i. 381; 1921, ii. 386. 

by compressed gases. 1911, ii. 331 (Paper); 1917, i. 129 (Paper). 
development of soft spots in. 1920, i. 733. 

of iron by alkaline cyanides. 1917, ii. 421. 

of iron by boron. 1917, i. 185 (Paper). 

of manganese steel. 1921, ii. 385. 

of nickel steels. 1911, ii. 594; 1921, i. 386 


g 
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Hut TREATMENT (CaSE-HARDENING)— 
pots and boxes used in. 1917, ii. 421; 1920, i. 730; 1921, ii. 386. 
relation of hardness to depth in. 1913, i. 661. 
Shimer process. 1919, i. 673; 1920, i. 730 
by solid carbon. 1912, ii. 573. 
use of cyanide in. 1921, i. 435. 
use of gas for. 1921, i. 435. 
versus air-hardening. 1918, i. 525. 
Heat-TREATMENT (COoOLING)— 
of cast iron. 1911, i. 642; 1912, i. 555; 1917, i. 393; 1918, i. 535. 
of chromium steel. 1916, i. 114 (Paper). 
of highly-heated iron masses. 1920, i. 732. 
influence of rate of. 1918, ii. 483; 1919, i. 469 (Paper). 
physico-chemical aspects of. 1915, ii. 319. 
transformations undergone during. 1921, ii. 120.” 
Hear-TrREATMENT (CooLINe CurvEs) of quenched metals. 1918, i. 554. 
of manganese steel. 1913, ii. 191 (Paper). 
of nickel. 1915, i. 623. 
Hbat-TREATMENT (DECARBURISATION)— 
with gas, under pressure. 1917, i. 129 (Paper). 
with hydrogen. 1919, ii. 407 (Paper). 
influence of, on electric properties. 1920, i. 752. 
in salt baths. 1914, ii. 196 (Paper). 
surface, of steels. 1915, i. 606, ii. 296. 
HeaAt-TREATMENT (HARDENING)— 
of alloy steels. 1918, i. 528. 
of dies. 1911, i. 634; 1921, i. 442, ii. 391. 
of dies, decarburisation during. 1914, i. 508 (Paper). 
of electrolytic iron. 1921, ii. 401. 
of high-speed steel containing chromium and tungsten. 1920, i. 647 
(Paper). 
influence of chromium and tungsten on, of high-speed steel. 1915, ii. 6 
(Paper). 
influence of cold-working on. 1911, ii. 602. 
influence of rate of cooling on. 1919, i. 469 (Paper); 1920, ii. 372. 
of manganese steel. 1914, ii. 368. 
of metals. 1914, i. 138 (Paper), ii. 368; 1915, i. 597, ii. 305. 
part played by amorphous phase in. 1914, ii. 368. 
phenomena of. 1921, ii. 400. | 


Sandberg process of. 1917, i. 383; 1918, ii. 484; 1919, i. 687; 1920, ° 
i. 734, 


of stainless steel. 1921, ii. 403. 

of steel. 1911, i. 632, ii. 598; 1912, ii. 575; 1915, i. 583, 621, ii. 306; 
ae i, 360; 1918, i. 527; 1919, ii. 525; 1920, i. 731; 1921, ii. 

BOO of. 1914, i. 192, ii. 1 (Papers), 368; 1915, i. 598; 1921, i. 465, 
ii. 413. 

of tool steel. 1915, i, 583. 

Vickers’ method of. 1913, ii. 640; 1917, i. 384; 1920, i. 733. 


Huat-TREATMENT (HARDENING CRACKS), prevention of, in tool steel. 1921, 
i. 131 (Paper). 
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Heat Treatment (HARDENING EFFECT), penetration of, in chromium and 
copper steel. 1917, i. 107 (Paper). 
Heat Treatment (HEATING CURVES)— 
ofiron. 1914, i. 720. 
of quenched and cold-worked carbon steels. 1918, ii. 501. 
Heat-Treatment (NoRMALISING), definition of. 1916, ii. 9, 39. 
Heat-TREATMENT (QUENCHING)— 
changes in elasticity due to. 1921, ii. 402. 
deformation of steel due to. 1914, i. 694. 
experiments on. 1917, i. 119 (Paper). 
in hot liquids. 1913, ii. 641; 1916, i. 359. 
phenomena of. 1920, i. 732. 
repeated, warping of steel through. 1918, ii. 211 (Paper). 
of steel forgings. 1919, ii. 506. 
theory of. 1914, i. 207; 1919, ii. 417 (Paper). 
volume changes of quenched steel. 1918, i. 554. 
HEAtT-TREATMENT (QUENCHING CrAcKS). 1921, i. 251 (Paper). 
HeEAt-TREATMENT (QUENCHING Liquips)— 
comparative value of. 1916, ii. 441; 1918, ii. 482; 1921, i. 443, ii. 392. 
cooling properties of. 1920, 1. 731; 1921, ii. 392. 
influence of, on steel. 1915, ii. 301. 
Heat-TREATMENT (QUENCHING TEMPERATURE), influence of, on properties of 
steel. 1914, i. 695; 1917, i. 396. ; 
Huat-TREATMENT (TEMPERING)— 
of alloy steel. 1918, ii. 528. 
hardening and structural constitution of high-speed steel containing 
chromium and tungsten. 1920, i. 647 (Paper). 
influence of chromium and tungsten on, of high-speed steel. 1915, ii. 6 
(Paper). 
of steel, 1920, ii. 372. 
time effect in. 1918, i. 527. 
of tool steel. 1913, i. 648. 
Heat-TREATMENT FuRNACES. 1914, 1. 689, ii. 352; 1915, 11. 293; 1916, 1. 358 ; 
1918, i. 525; 1919, i. 675, ii. 510; 1920, i. 730, ii. 371; 1921, i. 436, 
ii. 387. 
Clinch-Jones. 1913, i. 141. 
Dressler tunnel-oven. 1917, ii. 421. 
electric. 1912, ii. 573; 1913, ii. 637; 1916, ii. 441; 1918, ii. 481; 1919, 
i. 667, ii. 511; 1920, i. 730, ii. 371; 1921, i. 436, ii. 387; O.S.M., 1914, 
vi. 68. 
gas-heated. 1915, i. 529; 1916, i. 324, ii. 441; 1921, i. 487. 
oil-fired. 1920, i. 726. 
Pyro. 1919, ii. 511. 
surface combustion. 1919, i. 674, ii. 511. 
Taite-Jones. 1921, ii. 387. 
HeEAT-TREATMENT FURNACES (ANNEALING). 1911, i. 630, ii. 569; 1912, 1. 547, 
ii. 573; 1913, i. 645, ii. 638; 1914, i. 691; 1917, ii. 421; 1918, ii. 481 ; 
1919, i. 675, ii. 510; 1920, ii. 365; 1921, i. 436, ii. 386. 
Chantraine. 1920, i. 726; 1921, ii. 386. 
charging appliances for. 1921, ii. 386. 
Revergen. 1919, i. 672; 1921, ii. 386, 
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Heat-TREATMENT FURNACES (ANNEALING)— 
Richards-Kane. 1919, ii. 511. 
surface combustion. 1917, i. 379; 1918, i. 529; 1919, i. 674, ii. 511. 
use of pulverised coal in. 1920, i. 690, ii. 321. 
Walther. 1915, i. 580. 5 
Huat-TREATMENT FURNACES (CASE-HARDENING). I911, ii. 595; 1912, i. 546 ; 
1913, i. 646; 1915, ii. 293; 1917, i. 380; 1918, i. 525; 1920, 11. 
371. 
HxAtT-TREATMENT FURNACES (HARDENING). I911, i. 631, ii. 596; 1912, i. 547, 
ii. 573; 1913, i. 646; 1915, i. 583; 1917, i. 378, ii, 421; 1918, ii. 482. 
Brayshaw. 1915, i. 583; 1917, i. 378. 
Meker. 1911, i. 646. , 
Wallwin. 1918, ii. 482. 4 
- Wild Barfield. 1918, i. 526; 1919, i. 675, ii. 511; 1920, i. 730; 1921, 
i, 436. 
HEAT-TREATMENT FURNACES (TEMPERING). 1917, 1. 378. 
Heaton Curota. 1918, ii. 466. 
HEBERLEIN Process of tar concentration. 1913, ii. 521. 
Hercoxet AERIAL RopEWAY System. 1911, ii. 538. 
Heinze Peat-Gas Propucrer. 1912, i. 483. 
HELBERGER Evectric Furnace. 1912, i. 542. 
HELFENSTEIN ELECTRIC FuRNACE. 1913, i, 594, i. 629; 1914, i. 647, ii. 323. 
HELIUM, extraction of, from natural-gas. 1919, ii. 479; 1920, ii. 339; 1921, 
i, 394, ii. 357. 
HELLER GAs-PRopDUCER. 1913, i. 562. 
Hetspy WELDING Process. 1914, i. 697. 
Hemrert Apparatus for gas analyses. 1913, i. 697. 
HENNEBUTTE Process of tar distillation. 1913, ii. 67. 
HERACLEA, coalin. 1921, i. 383. ; 
HERAEUS RESISTANCE THERMOMETER, 1912, ii. 474. 
HerBert Curoua. 1918, ii. 466. 
HERBERT System of pipe moulding. 1911, ii. 566. 
HERMANSEN CRUCIBLE FURNACE, 1919, ii. 496. 
Hering Evecrric Furnacr, 1911, ii. 588; 1912, i. 89, ii. 562; 1913, ii, 621 ; 
1920, i. 719. 
Heérovutt Exvzorric Furnacr, 1911, i. 589, 622, ii. 589, 591; 1912, i. 507, 
541, 542, ii. 559, 562; 1913, i. 626, 629, ii. 603; 1914, ii. 328, 341; 
1915, i. 563, ii. 269; 1917, i. 358, ii. 411; 1919, i. 664; 1920, i. 719; 
1921, i. 426. 
HERZEGOVINA, coal resources of. 1921, ii. 34’7. 
Hayz Casting Macuing, 1915,.i. 552. 
Hieu-Spnep Stern. See also Tool Steel. 
analysis of, See Analysis. 
casting of. 1913, ii. 629; 1917, ii. 435. 
composition of. 1911, ii, 623; 1914, i. 707; 1917, 1. 405; 1919, ii. 510. 
cutting tests of. 1920, i. 748. 
durability tests of. 1919, ii. 519. 
economics of. 1914, ii. 350; 1918, i. 529. 
hardened, blisters on. 1915, ii. 296, 
heat-treatment of. 1919, i. 673; ii. 509; 1921, i. 440, ii. 390. 
history of. 1915, ii, 328; 1921, ii. 388. 
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Hieu-SpeeD SrrEL— 
influence of chromium and tungsten on hardening and tempering of, 1915, 
li. 6 (Paper). : 
influence of heat-treatment on toughness of. 1921, ii, 388. 
influence of uranium on. 1916, ii. 456. 
magnetic properties of. 1920, i. 751. 
manufacture of. 1911, i. 636; 1913, i. 648; 1916, ii. 456; 1917, i. 361; 
1919, i. 305, 667, ii. 510; 1920, i. 713; 1921, i. 428. 
manufacture of, in electric furnace. 1917, i. 361; 1920, i. 718. 
manufacture of, in Sheffield. 1921, i. 428. 
metallography of. 1919, ii. 509. 
molecular constitution of, and correlations with lathe efficiencies. 1919, 
i, 407 (Paper). 
new alloy for. 1916, ii. 456. 
properties and applications of. 1914, ii. 375; 1915, i. 605; 1918, i, 540, 
recovery of tungsten from. 1914, ii. 342. 
remelting of. 1919, ii. 512. 
spark test as a means of distinguishing from ordinary steel. 1916, ii. 456. 
specifications for. 1919, ii. 527. 
structural constitution, hardening and tempering of. . 1920, i. 647 (Paper). 
surface tension effects in. 1919, i. 429. 
tests of. 1911, i. 563, ii. 622; 1912, ii. 587; 1913, ii. 667; 1914, i. 707; 
1916, ii. 457; 1918, i. 540; 1920, ii. 384; 1921, ii. 404. 
treatment of. 1911, ii. 602. 
welding of. 1911, i. 639; 1914, ii. 362; 1916, li, 445; 1917, ii. 429; 
1918, i. 529; 1919, i. 680. 
‘* HILGENSTOCKEITE,” 191], ii. 159. 
Hineer Gas-Propucer. 1911, i. 560, ii. 520; 1912, i. 481; 1913, ii, 106; 
1915, i. 527. 
HinMAN-JUNKERS calorimeter. 1915, i. 503. 
HiortH Evectric Furnace. 1911, i. 622, ii. 588; 1912, i. 542; 1913, i, 629. 
Hiet GAs-Propucer. 1911, i. 560. 
History— 
of basic process. I911, ii. 587; 1918, ii. 470. 
of Bessemer process. 1913, i. 630; 1914, i. 677. 
of coal-mining. 1911, i. 576; 1912, i. 491, ii. 517; 1914, i. 634. 
of coke manufacture. 1912, ii. 493; 1914, ii. 295. 
of Damascene steel. I911, ii. 554. 
of divining rod. 1917, ii. 345. 
of founding. 1914, i. 669. 
of high-speed steel. 1915, ii. 328; 1921, ii. 388. 
ofiron. 1911, i. 589, ii. 553; 1912, i. 118, 134, 508, ii. 584; 1913, i, 595, 
ii. 588; 1914, i. 651, ii. 324; 1915, i. 555, ii. 266; 1916, ii. 420; 1917, 
i, 345; 1918, i. 496; 1920, ii. 351; 1921, i. 408. 
of iron in Belgium. 1913, ii. 8 (Paper). 
of iron ore™mining. 1911, ii. 408; 1912, ii. 463; 1913, i. 522; 1914, ii. 
277. 
of mining. 1913, i. 522, i. 518. 
of nickel. 1911, i. 695. 
of open-hearth practice. 1913, i. 630. 
of petroleum. 1974, ii. 303. — 


102 SUBJECT INDEX. 


History— 
of puddling. 1917, i. 346; 1918, i. 499; 1919, i. 654. 
of rails, 1913, i. 649; 1914, ii. 374; 1917, i. 233 (Paper). 
of rock drilling. 1917, ii. 344. 
of safety lamp. 1916, ii. 412; 1917, ii. 385. 
of steel. 1921, i. 428. 
HorrMan Cokn-Oven. 1913, ii. 39. 
Hoaganas Coat. 1912, ii. 529. 
Hocanas Sponey Iron. 1913, i. 601. 
HoLBeok Gas-PRopUCcER. I9F1, ii. 520. 
Hoxseck System of firing pulverised coal. 1919, ii. 469. 
Hoigorn-KurLBAUM Pyrometer. 1911, ii. 503; 1912, ii. 473; 1913, ii. 533. 
Hotianp— : 
coalin. 1912, ii. 480; 1913, ii. 538; 1914, i. 761; 1921, i. 384. 
iron orein. 1919, i. 619. 
Honitanp Curoua. 1912, i. 512. 
HoLuanD-DomscHKE Cupona. 1912, ii. 538. 
Hottis ScrupBer for gas-producer. 1914, ii. 304. 
Hotitow Wake, production of. 1921, i. 448. 
Houmes Minis, RoTHERHAM, new strip mill. 1920, i. 729. 
Ho.urzer PROJECTILES, composition of. 1913, ii. 249. 
HouzwaRtH GAS TURBINE. 1920, ii. 341. 
Homécourt Works, plant of. 1920, ii, 362; 1921, ii. 310, 379, 381. 
Hor Buast. See Blast. 
Hot Drawine on the mandril. 1921, ii. 191 (Paper). 
Hour CoMBINED ELECTRIC AND BESSEMER FuRNACE. 1913, ii. 617. 
HoyvtE Coat WasHER. 1920, ii. 341. 
Hupson’s CHarcoat [Ron Procnss. 1912, i. 506. 
Horr ELEcTRoSTATIC SEPARATOR. 1911, i. 5383; 1912, ii. 463; 1914, ii. 278. 
Huxerr ORE UNLoADER. 1913, ii. 517; 1914, i. 634; 1917, i. 289. 
Hutiarp Dryine Puant for raw materials. 1914, ii. 315. 
Humpoupr Coat WASHING Puant. 1912, ii. 518. 
Humepoupt Macuine for preparation of moulding sand. 1911, ii. 567. 
HumBoupt MAGNETIC SEPARATOR. 1911, i. 530. 
Humpxurey Pump. 1913, ii. 563. 
Hungary— 
Bee in. L911, i, 517, ii, 472; 1914, ii, 267; 1919, ii. 460; 1920, 
rb ; 
manganese ore in. 1920, i. 672; 1921, i. 372, ii. 336. 
natural-gasin. I911, ii. 520; 1912, i. 478, ii. 500, 557; 1914, i. 615. 
petroleum in. 1912, ii. 495. 
rolling-millsin. 1914, ii. 350. 
steel and munition works in. 1916, i. 348. 
titaniferous ore in. 1913, ii. 498. 
Hunsuet-Eneine Co., Lrp., visit to works of. 1912, ii. 402. . 


HuntincTon-HuBERLEIN pot briquetting process. 1912, i. 451; 1913, ii. 521; 
1917, ii. 32. 


Husxisson SELF-REescur APPARATUS, 1914, i. 633. 
Hissener Coxn-Ovens. 1912, ii, 491. 
Husson System of blast-furnace charging. 1921, ii. 362. 
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Hurcntns Gas-Propucer. 1911, ii. 521. 
Hype WeLpine Process. 1921, ii. 394. 
HyprocarBons— 
distribution of. 1920, ii. 332. 
' paraffin, chemistry of. 1917, i. 324. 
production of gasoline from. 1921, i. 393. 
recovery of. 1920, i. 698. : 
removal of, from petroleum. 1920, ii. 337. 
synthesis of. 1912, ii. 628. 
Hyprocyanic Aci, recovery of. 1921, ii. 354. 
HypRrogen— 
decarburisation of steel with. 1919, ii. 407 (Paper). 
deoxidation of steel with. 1920, ii. 143 (Paper). 
desulphurising action of, on coke, 1921, i. 387. 
diffusion of, through iron and steel. 1912, i. 588; 1913, i. 675; 1920, 
i. 762; 1921, i. 470. 
influence of, on iron-carbon alloys. 1912, ii. 217. 
origin of, in blast-furnace gas. 1911, i. 582, ii. 544. 
solubility of, in copper, iron, and nickel. 1912, i. 588. 
Hyprosrarics, laws of, applied to furnace design. 1921, i. 431. 
HystTgEReEsIs AND Eppy Loss, determination of, in sheet iron. 1915, i, 617. 
** HyvTEMpPite,”’ use of. 1916, ii. 392. 


° il 
IcrLaNnpD— 
coalin. 1915, 1.507; 1917, i. 311. 
iron orein, 1921, i. 372. 
IpaHo, coalin. 1921,i. 385. See also United States. 
“TpHAL”’ Curonta FurNAcE. 1913, ii. 594. 
ILGNER SYSTEM— 
of electric winding. 1912, ii. 512; 1914, ii. 310. 
in rolling-mills. 1913, i. 79. 
Inutinors. See also United States. 
coalin, 1912, ii. 485; 1919, ii. 474; 1920, ii. 326. 
petroleum in. 1912, ii. 498; 1913, i. 556. 
InutMer GAs-EncIne. 1913, ii. 562. 
ILsEMANNITE. 1917, ii. 343; 1918, i. 434. 
Impact Tusts. See Testing. 
Inp1a— 
basic open-hearth practice in. 1918, i. 453. 
bauxite in. 1920, i. 669. 
blast-furnacesin. 1911,1. 585; 1912, ii. 527; 1915, i. 553; 1919, ii. 487 ; 
1920, i. 705. 
chromite in. 1920, i. 673. 
coalin. 1911, i. 543, ii. 508; 1912, i. 465; 1913, i. 538, ii. 539; 1914, 
ii. 289; 1915, i. 508; 1917, ii. 364; 1920, i. 669, ii. 325. 
early use of iron in. \ 1912, i. 134, 187 (Papers). 
iron-making at Mirjati, Chota Nagpur. 1920, ii. 159 (Paper). 
iron ore in. 1920, i. 669, ii. 307. 
ivonworks in. 1912, i. 504; 1913, i. 590. 
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InpIa— 
iron and steel industry in. 1911, ii. 555; 1914, i, 528 (Paper); 1918, 
i. 451 (Paper), 558; 1921, i. 407. \ 
magnesite in. 1912, ii. 470. 
manganese ore in. 1912, ii. 460; 1914, i. 576; 1915, ii. 342; 1916, 
ii. 378; 1919, ii. 460; 1920, i. 669, ii. 310. 
meteorites in. I911, ii. 484. 
mineral resources of. 1920, i. 669; 1921, ii. 336. 
natural-gasin. 1920, i. 702. 
petroleum in. 1912, i. 474; 1914, ii. 297; 1917, ii. 373; 1919, ii. 478. 
rolling-mills in. 1912, ii. 571. 
statistics of. See Statistics. 
steelworks in. 1912, i. 535, ii. 557; 1913, i. 624. 
tungsten in. 1920, i. 669. 
InpiaAn Iron & Stent Co., plant of. 1920, i. 705. 
Inprana. See also United States. 
oil shales in. 1921, i. 392. 
petroleum in. 1912,i1..475; 1920, ii. 334. 
InpDIANA STEEL Co., plant of. 1920, ii. 348, 356, 369. 
Inpo-Carna— 
coalin. 1911, ii. 508; 1916, ii. 398; 1920, i. 693. 
iron ore in, 1911, ii. 475. 
INGERSOLL-RAND JACKHAMMER AUGER Dritt. 1915, i. 492. 
Incot Iron. See also Armco Iron. 
analyses of. 1911, ii. 608. e 
manufacture of, in open-hearth furnace. 1911, ii. 607; 1915, ii, 277; 
1921, i. 420. 
Incot Movutps— 
casting of. 1919, ii. 493; 1920, ii. 354. 
corrugated, use of. 1916, ii. 433. 
gene 1914, i. 682; 1915, 1. 575; 1917, ii, 414; 1918, i. 518; 1921, 
1. : 
ferrostatic pressure in. 1912, 1.518; 1914, i. 665; 1920, ii. 353. 
manganese content of metal for. 1920, ii. 353. 
manganese as a wash for. 1914, ii. 330. 
Ingots— 
blowholes in. 1911, i. 6836; 1912, i. 559. 
blowholes, welding-up of. 1911, i. 54 (Paper); 1912, i. 104 (Paper), 559, 
ii. 8382; 1921, i. 27 (Paper). 
cooling phenomena in. 1920, ii. 363. 
cracks in. 1920, ii. 363. 
crystallisation of. 1918, i. 517; 1919, ii. 500. 
dimensions of, for forgings. 1921, ii. 379. 
forging temperatures of. 1920, i. 727. 
forms in which sulphides exist in. 1914, i. 396 (Paper); 1915, i. 271 
(Paper). 
influence of size and working of, on qualities of steel. 1919, ii. 520, 
ladle-test, standardisation of. 1917, i. 371. 
liquation in. 1912, ii. 40. 
manipulator for. 1918, ii. 479. 
microscopic cavities in. 1920, i. 724, 
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Incots— 
open-hearth, influence of silicon on. 1913, ii. 628. 
piping in. 1911, ii. 609; 1912, i. 560; 1913, i. 636; 1914, i. 682; 1916, 
i. 349; 1917,i. 371; 1918, ii. 478; 1921, i. 428, ii. 379. 
segregation in. I911, i. 645; 1912, i. 560, ii. 40 (Paper); 1913, i. 659, 
li. 629; 1916, i. 350. 
slag enclosuresin. See Slag Inclusions. 
Incots—CastTInG AND TREATMENT. 1912, ii. 563 ; 1913, i. 630, ii. 626; 1914, 
i, 681; 1915, i. 575, ii. 285; 1916, i. 349, ii. 187 (Paper), 193 (Paper), 
433 ; 1917, i. 69 (Paper), 371, ii. 413 ; 1918, i. 365 (Paper) ; 1919, i. 668, 
ii. 500 ; 1920, i. 724, ii. 363; 1921, i. 428, ii. 379. 
bibliography. 1912, ii. 30. 
bottom plates for pouring. 1916, i. 349. 
group casting. 1912,1. 534; 1920, ii. 364. 
group casting, Defays-Lanser process. 1912, ii. 564. 
hollow, manufacture of. 1921, ii. 379. 
reheating of. 1920, ii. 365. 
rolling of, while semi-fluid. 1912, ii 569; 1918, i. 520. 
sand casting. 1919, i. 669. 
shears for cropping. 1912, i. 536. 
sound, production of. 1912, i. 104,ii. 11 (Paper), 563 ; 1913, i. 30 (Paper), 
630, ii. 281 (Paper), 626; 1914, i. 681; 1915, i. 40 (Paper), 576, ii, 285 ; 
1916, ii. 433 ; 1918, i. 221 (Paper), ii. 477; 1920, i. 724; 1921, i. 428. 
sound, Hadfield process. 1912, ii. 11 (Paper); 1920, ii. 367; 1921, i. 428. 
sound, Harmet process. 1912, ii. 82, 565, 567; 1913, i. 31. 
sound, Lash method. 1913, ii. 626. 
sound, Talbot process. 1912, ii. 52 (Paper); 1914, i. 682; 1918, i. 221 
(Paper). 
sound, thermit process. 1912, ii. 78 (Paper). 
sound, Whitworth process. 1912, 1.310; 1913, i, 31. 
teeming speed for. 1918, i. 366. 
treatment of, while fluid. 1913, i. 635. 
turning of, to remove surface flaw. 1912, i. 551. 
INTERORYSTALLINE CEMENT, surface tension effects in. 1916, i. 155 (Paper). 
INTERORYSTALLINE Coneston of metals. 1913, ii. 653; C.S.M., 1913, v. 86. 
INTERCRYSTALLINE FarturE of steel. 1921, i. 459. 
INTERCRYSTALLINE FRACTURE— 
of iron and steel. 1920, ii. 23 (Paper); C.S.M., 1912, iv. 80. 
of metals. 1920, i. 742. 
INTERNATIONAL AIRCRAFT STANDARDS BoaRD, specifications adopted by. 
1918, i. 544. 
INTERNATIONAL ConaRress of Mining, Metallurgy, ete. 1915, i. 14, 
INTERNATIONAL TESTING ASSOCIATION— — 
history of. 1913, ii. 220. 
work of. 1913, ii. 203 (Paper). 
Sixth Congress of, 1912, ii. 367. 
InrurstaTs Iron & Sruet Co., rolling-mill plant of. 1921, ii, 382. 
Invar— 
properties of. 1916, i, 380; 1917, i. 405. 
and related nickel steels. 1916, ii. 454. 
theory of. 1920, i. 755. 
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Towa, coalin. 1921, ii. 349. See also United States. 
TrELAND. See also United Kingdom. 
coalin. 1920, i. 692; 1921, i. 382. 
peatin. 1917, ii. 366; 1920, ii. 326; 1921, i. 386. 
I-n1te Pyrometer. 1916, ii. 393. 
Tron. See also under specific headings. 
analysis of. See Analysis. 
acid resisting. See Alloys, non-corrosive. 
A2 transformation in. 1915, i. 199 (Paper). 
A4 transformation in. 1919, i. 695. 
action of aqueous solutions of electrolytes upon. 1911, i. 125 (Paper). 
allotropic changes of. 1912, ii. 242 (Paper); 1913, i. 407 (Paper), ii. 
171 (Paper), 680; 1914, i. 407 (Paper); 1915, i. 622, ii. 321; 1916, i. 
211 (Parer); 1918, i. 502. 
atomic weight of. 1912, ii. 608; 1920, ii. 392. 
beta. 1921, i. 465. 
black-finishing of. 1919, i. 671. 
in blast-furnace slag. 1917, i. 346. 
carbo-silicide of. 1918, i. 198, 
chemical and mechanical relations of tungsten, nickel and carbon with. 
1914, i. 726. 
contraction of, in a magnetic field. 1915, ii. 316. 
contraction coefficient of, at great elongations. 1911, ii. 615. 
critical points of. 1913, i. 677. 
crystalline structure of, at high temperatures. 1911, ii. 642. 
crystallisation and transformation in. 1912, i. 585. 
deformed, recrystallisation of. 1914, i. 461 (Paper). 
desulphurisation of. 1913, ii. 577; 1920, ii. 358. 
diffusion of carbon in. 1915; i. 255 (Paper). 
direct production of. See Direct Production. 
early use of, in Ceylon. 1912, i. 134 (Paper). 
early use of, in India. 1912, i. 184, 187 (Papers). 
electric resistance of, at varying temperatures. 1915, i. 601. 
electro-chemical behaviour of. 1912, ii. 614. 
ferrite crystallisation in. 1921, i. 429. 
flame and furnace spectra of. 1919, i. 696, 
gases in, measurement of. 1915, i. 619. 
grain size inheritance in. 1918, i. 550. 
heating and cooling curves of. 1914, i. 720. 
heating effect of high-frequency alternating current on. 1915, ii, 316. 
history of. 1911, i. 589, ii. 553; 1912, i. 118, 134, 508, ii. 584; 1913, 
i. 595, ii. 588; 1914, 1. 651, ii. 324; 1915, i. 555, ii. 266; 1916, ii. 420; 
1917, i. 345; 1918, i. 496; 1920, ii..351; 1921, 1. 408. See also under 
names of Countries. 


influence of annealing on physical properties of. 1915, ii. 294. 

influence of carbon in. 1912, i. 270 (Paper); 1916, i. 48 (Paper); 1915, 
ii. 59; 1921, i. 465. 

influence of cold working on. ©.8.M., 1911, iii. 320. ] 

influence of elements on electrical resistivity of. 1920, i. 627 (Paper). 

influence of gases on. 1919, ii. 534. 

influence of steam on. 1911, ii, 651. 
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Tron— 
influence of surface tension on. 1917, i. 155 (Paper). 
influence of temperature on hysteresis loss in. 1912, ii. 599. 


influence of temperature on magnetic properties of. 1911, i. 659; 1921, 
ii. 408. 


influence of transverse pressure on magnetic properties of. 1915, ii. 317. 

lead-coating of. 1920, i. 760. > 

liquid, pressure of, on the mould. 1912, i. 518. 

magnetic properties of. 1912, 1.577; 1913, ii. 676; 1914, i. 713; 1916, 
i. 384; 1917, 1.410; 1921, ii. 408. See also Magnetic Properties. 

magnetic testing of. 1920, i. 748. 

nec use of, in basic open-hearth seaaiie: 1918, i. 511; 1921, 
i 

manufacture. I911, i. 57’, ii. 540; 1912, i. 494, ii. 526; 1913, i. 579, ii. 
576; 1914, i. 636, ii. 317; 1915, i. 543, ii. 257; 1916, i. 328, ii. 415; 
1917, i. 337, ii. 388; 1918, i. 489, ii. 461; 1919, i. 647, ii. 483; 1920, 
i. 704, ii. 343; 1921, i. 400, ii. 361. . 

manufacture, at Mirjati, Chota Nagpur, India. 1920, ii. 159 (Paper). 

manufacture, native methods of. 1911, i. 525; 1912, i. 134 (Paper), 440, 
508, ii. 5383; 1913, i. 603, ii. 592; 1914, i. 654; 1915, ii. 265; 1916, i. 
336; 1921, ii. 368. - , 

manufacture, in Staffordshire. 1912, i. 203 (Paper). 

microstructure of. 1920, ii. 389. 

nitrogenin. 1914, i. 722. 

passivity of. 1912, i. 595, ii. 614; 1913, i. 686, li. 694; 1914, i. 737; 
1915, i. 627, ii. 326; 1916, i. 396. 

penetration of, by hydrogen. 1920, i. 762; 1921, i. 470. 

permeability of. 1912,1.577; 1915, ii. 316. 

physical changes of. 1920, i. 745. 

porosity of. 1914, i. 737. 

pure, critical ranges of. 1913, i. 315 (Paper); 1914, i. 719; 1916, ii. 258 
(Paper). 

pure, dilatation of. 1914, i. 407. 

pure, recalescence point in, 1914, ii. 379. 

pure, influence of oxygen on. 1915, ii. 157 (Paper). 

pure, magnetic properties of. 1915, ii. 315. 

pure, magnetic study of the A3 transformation in. 1915, ii. 190 (Paper). 

pure, preparation of, in vacuum. 1916, i. 386. 

pure, thermo-electric measurement of the critical ranges of. 1916, ii. 258 
(Paper). 

pure, transformation points of. 1913, ii. 682. 

reaction between, and carbon monoxide. — 1921, ii. 363. 

recovery of, from foundry waste. 1912, i. 573; 1915, i. 566. 

recrystallisation of. 1920, i. 757. 

reduction of, by hot gases. 1914, ii. 320.. 

reduction of, by platinum. 1915, i. 628. 

Roman bloom of, found at Corstopitum. 1912, i. 118 (Paper). 

siliceous, utilisation of: 1913, ii. 524. 

solid solution of oxygen in. 1921, i. 271 (Paper). 

solubility of. 1921, i. 470. 

solubility of carbon in, at high temperatures, 1911, li. 644. 
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Tron— 
solubility of cementite in. 1912, i. 586. 
solubility of graphite in. 1921, i. 450. 
solubility of hydrogen in. 1912, i. 588. 
spectrum of. 1913, ii. 696; 1916, i. 399; 1917, i. 415. 
spongy, manufacture of. 1913, i. 601. 
strength of, at varying temperatures. 1915, i. 601. 
structural, tests of, for bridges. 1912, ii. 588; 1913, i. 660. 
structural changes of, during annealing. 1914, i. 692. 
as substitute for copper in electric conductors. 1915, ii. 315, 
transformations of, below 700°C. 1912, ii. 382. 
washed, manufacture of. 1916, i. 330. 
washed, use of, in steel making. 1918, i. 513. 
white, conversion of, to foundry grades. 1919, ii. 483. 
Tron AGE, opinions concerning. 1912, i. 142. 
Iron Attoys. See also under Component Metals. 
influence of vanadium and titanium on nitrogen in. 1916, ii. 452. 
magnetic analysis of. 1918, ii. 375 (Paper). 
magnetic properties of. 1911, i. 656; 1913, ii. 676; 1915, i. 316. 
pure, preparation of. 1918, i. 547. 
thermo-electromotive force of. 1915, ii. 317. 4 
Tron-ALUMINIUM ALLOYS, magnetic properties of. 1918, ii. 504. 
Tron-Antimony ALLoys, properties of. 1911, ii. 624. 
Iron-Boron AuLoys, properties of. 1916, ii. 455; 1917, ii. 451. 
Tron-Boron-NickEeL ALLoys, properties of. 1917, ii. 451. 
Tron-CaRBIDE— 
heat of formation of. 1912, i. 586. 
influence of sulphur on, in presence of silicon. 1913, i. 189 (Paper). 
solubility of, in cast iron. 1919, ii. 516; 1920, i. 739. 
Tron-Carson ALLOYS— 
bibliography of. 1914, ii. 382. 
graphitisation in. 1919, i. 565 (Paper); 1920, ii. 287 (Paper). 
hardness of. 1914, ii. 369. 
influence of gases on the critical ranges of. (©.8.M., 1911, iii. 236. 
influence of hydrogen on. 1912, ii. 217. 
influence of nitrogen on. 1912, ii. 210 (Paper). 
magnetic properties of. 1913, i. 669. 
magnetic transformation of. 1915, ii. 320. 
properties of. 1915, ii. 317. 
pseudo-eutetic temperature of. 1917, i. 413. 
relation of tensile to magnetic properties of. 1912, ii. 596. 
specific volume of. 1915, i. 621. 
thermo-electric properties of. 1914, i. 714. 
Tron-Carson-Curomium ALLoys, structure of. 1919, ii, 445 (Paper), 529. 
Tron-Carpon-OxyGEn Sysrem, equilibrium of. 1917, i. 414; 1921, i. 436. 
Tron, CarBon AND PuospHorus. 1915, i. 140 (Paper); 1918, i. 388 
(Paper). 
Tron-Carson-Sriicon ALLoys, constitution and properties of. (.8.M., 1916, 
vii. i. 
Tron-CaRpon-Sinicon System. 1911, i. 665. 
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Tron-CarBon System. 1911, i. 664; 1912, i. 585, ii. 600; 1913, i. 680; 1914, 
i. 725; 1916, i. 385, ii. 460 ; 1918, ii. 500. 
calorimetric investigation of. 1913, ii. 683. 


determination of the line SE in, by etching sections at high temperatures 
in vacuo. 1917, i. 189 (Paper). 


influence of sulphur on. 1911, i. 666. 

liquidusin. 1919, i. 447 (Paper). 

position of martensite in the. 1917, i. 414, 

theory of. I9I11, ii. 646; 1919, i. 695. 
Inon-Curomium AtLoys. See also Stainless Steel. 

constitution of, 1918, i. 546. 

equilibrium of. I911, ii. 625. 

resistance of, to acid attack. 1911, i. 677. 
Iron, CoRoMIUM AND CARBON, relations of. 1911, i. 249 (Paper). 
Tron-CoBatt ALLoys— 

magnetic properties of. 1912, ii. 599; 1921, i. 463. 

physical constants of. 1919, ii. 530. 


Tron, CoBpaLtt AND CARBON, chemical and mechanical relations of. 1915, 
i= 613; 


Tron-CoBatt System. 1914, i. 728. 
Tron-Coprrer-NickEL ALLoys, properties of. 1911, i. 668. 
Tron-Coprer System. 1917, ii. 456. 
Iron InpustRy— 
position of, as affected by the War. 1915, i. 600, ii. 347, 350; 1916, 
ii. 472. See also under name of Countries. 
ores of metals employed in. 1917, i. 288. 
welfare in. 1916, ii. 420. 
Tron-Inon-SuLenipe System, equilibrium diagram of. 1913, i. 682. 
_ Tron-MANGANESE ALLOYS, influence of carbon on. 19]1, ii. 76 (Paper). 
Tron-MANGANESE SystEM. 1915, i. 622. 
Tron-MoLYBDENUM AND CARBON, chemical and mechanical relations of. 1916, 
i. 376 
Tron-NickEL ALLOoyYs— 
dilatation and contraction of. 1914, ii. 365. 
electric resistance of. 1914, ii. 377. 
electrolytic deposition of. 1918, ii. 505. 
electrolytic, properties of. 1914, i. 729. 
expansion of. 1917, ii. 447. 
forgeability of. 1920, i. 727. 
magnetic properties of. 1912, ii. 599; 1920, ii. 386; 1921, i. 463. 
properties of. 192i, i. 466. 
Tron-Nicket-Carson ALLoys, thermo-electric properties of. 1913, i. 607. 
Iron, Nicket-Copprr AtLoys. 1912, i. 587. 
Tron-Nicket System. 1911, i. 667. 
Tron Nirrips, metallography of. 1915, ii. 75. 
~ Tron-NirrocEn Compounn, formation of. 1914, ii. 382. 
Tron AND Nitrogen. 1912, ii. 210 (Paper). 
Iron ORE— 
analysis of. See Analysis. 
arseniferous, distribution of. 1915, i. 487. 
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Iron OnE— 

blackband, analyses of. 1918, i. 470. 

bog, formation of. 1915, ii. 219. 

chrome, use of, as furnace lining. 1916, i. 304. ? 

chromiferous, manufacture of pig iron and steel from. 1913, i. 460, 
li. 462. 

clayband. 1918, i. 470. 

Cleyeland, smelting of. 1919, ii. 483. 

density of. 1912, ii. 447. 

distribution and supply, economic aspect of. 1920, ii. 313. 

electric smelting of. 1911, i. 587, ii. 548; 1912, i. 507, ii. 530 ; 1913, i. 
590, ii. 584; 1914, i. 647, ii. 323; 1915, i. 554, ii. 264; 1916, i. 334; 
1917, ii. 393; 1918, i. 495, ii. 462; 1919, i. 647, ii. 488; 1920, ii. 344; 
1921, i. 405, ii. 365. 

geology of. 1913, ii. 495; 1916, ii. 374; 1920, i. 668. 

handling of. 1911, i. 528, ii. 486; 1912, i. 445, ii, 462; 1913, i. 522, 
ii, 517; 1914, i. 581, ii. 276; 1915, i. 494, ii, 223; 1916, i. 300; 1917, 
i. 289, ii. 345; 1918, 1. 473; 1919, ii. 463; 1920, i. 675, 11.312; 1921, 
1. 376; 339. 

Jurassic, of the United Kingdom 1918, i. 71 (Paper). 

low-grade, utilisation of. 1920, ii. 314. 

manganiferous, smelting of. 1915,i. 547; 1917, ii. 390. 

mechanical diggers for. 1918, i. 473. 

microscopic examination of. 1913, ii. 514; 1920, ii. 312; 1921, i. 376. 

minette, composition of. 1911, ii. 469. 

minette, smelting of. 1915, i. 546. 

minette, vanadium in. 1915, ii. 221. 

negative value of silica in. 1917, ii. 388. 

origin of. 1911, i. 476 (Paper), 514, ii. 468; 1912, ii. 446; 1913, i. 506, 
ii. 494; 1914, i. 570, ii. 266; 1915, i, 480; 1916, ii. 374; 1917, i. 282, 
ii. 338; 1918,1. 470; 1919, 1. 616; 1920, i. 668. 

search for. 1911, ii. 469; 1912, ii, 447; 1913, ii. 513; 1916, i. 299. 

storage of. I1911,i1. 529; 1919i. 651. 

supplies for Midlands. 1919, i. 702. 

titaniferous, smelting of. I911, ii. 552; 1913, i. 583; 1914, i. 638; 1915, 
i. 549; 1920, i. 201 (Paper), 669. ; 

Tron OR (GEOGRAPHICAL DISTRIBUTION)— 

Africa. 1915, i. 483; 1916, ii. 375; 1917, i. 284; 1920, ii. 309; 1921, 
ii, 334. 

Algeria. 1911, i. 518, 11.475; 1912, 1.4384; 1913, ii. 500 ; 1920, ii. 309. 

Asia Minor. 1915, i. 481. 

Australia, 1912, ii. 449; 1919, i. 617; 1921, ii. 335. 

Austria. 1911, i. 514, ii. 470; 1914, ii. 266. 

Balkans. 1911, ii. 471. 

Belgium. 1913, ii. 496; 1919, i. 618 

Bosnia. 1921, ii. 336. 

Brazil. 1911, i. 521, ii, 481; 1912, i. 439, ii. 453; 1913, i. 507; 1914, 
ii, 269; 1915, i, 486; 1916, i, 294, 298; 1918, i. 472; 1919, i. 620; 
1920, i. 671. 


British Empire. 1920, i. 668. 
Bulgaria. 1913, 1.507; 1914, ii. 267. 
Burma. 1916, ii. 375. 
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Inow One (Grocnaraican Distaievrion)— 


Canada. 1911, i. 518, 4. 476; 1912, i 436, ii. 450; 1913, i. 510, ii. 503; 
1914, i. 571, ii. 268; 1915, i. 483; 1916, ii. 375; 1917, ii. 340; 1918, 
li. 431; 1919, 1. 616; 1920, ii. 307; 1921, ii. 335. 

Celebes. 1920,i. 671; 1921, i. 372. 

Ceylon. 1913, ii. 499. 

China. 1911, 1. 517; 1912, i. 432; 1913, 4. 508, ii. 499; 1914, i. 572; 
1915, i. 482; 1916, i. 290; 1917, ii. 340; 1919, i. 620. 

Chili. 1911, ii. 481; 1912, ii. 320 (Paper); 1913, ii. 416 (Paper), 507; 
1914, ii. 270; 1915, i. 487. 

Colombia, 1913, i 515. 

Cuba. 1911,i. 521,i1.478; 1912.1. 439, 11.453; 1913, 516; 1915,i. 485, 
ji. 219; 1916, i. 293, ii. 377; 1919, i 621. 

Czecho-Slovakia. 1920, ii. 309. 

Dutch East Indies, 1921, i. 372. 

Europe. 1920, ii. 314; 1921, ii. 337. 

Finland. 1916, i. 28% ;-1919, i. 619, ii. 460; 1920, ii. 209. 

France. 1911, i. 514; 1912, i. 431; 1913, i. 507, ii. 496; 1914, ii 131 
(Paper); 1915, i. 480; 1916, ii. 374; 1917, ii. 339; 1919, 1. 618, ii. 459; 
1920, i. 669, ii. 307; 1921, i. 372, ii. 15 (Paper), 335. 

Germany. 1911, i. 516, 696, ii. 472; 1912, i. 431; 1913, ii. 497; 1914, 
i. 570; 1915, 1. 481; 1919, i. 618, ii. 459; 1920, 1. 670. 

Holland, 1919, i. 619. 

Hungary. 1911, i. 517, ii.472; 1914, ii. 267; 1919, ii. 460; 1920, i. 670. 

Iceland. 1921, i. 372. 

India. 1920, i. 669, ii. 307. 

Indo-China. 1911, ii. 475. ; 

aged th ii. 365, 380, 390, 409 413 (Papers), 472; 1912, ii. 447; 1915, 
i. 481. 

Japan. 1911, i. 517, ii. 475; 1917, i. 283. 

JugoSlavia. 1921, ii. 336. 

Korea, 1918, i. 471. 

Lapland. 1911, ii. 113 (Paper); 1913, ii. 498. 

Lorraine. 1912, i. 620; 1914, ii. 145; 1916, i. 289; 1919,1. 618; 1920, 
i, 669, ii. 307; 1921, it. 18. 

Madagascar. 1913, i. 510, ii. 502. 

Mexico, 1919, i. 621. r 

Morocco. 1913, i. 510, ii. 501; 1915, i. 482; 1920, ii. 309; 1921, i. 373. 

New Caledonia. 1913, i. 459. 

Newfoundland. 1911, ii..476; 1913, i. 511; 1916, i. 292, ii. 376; 1918, 
ii. 431; 1919, i. 617; 1920, i. 668. 


New South Wales. 1915, i. 484; 1919, i. 617. 


Norway. 1911, ii. 473; 1912, i. 432, ii. 447; 1913, i. 507; 1919, ii. 460; 
1920, i. 670. 

Pern. 1921, i. 373. 

Philippine Islands. 1912, i. 433 ; 1915, i. 482, ii. 216; 1916, i. 290. 

Poland. 1915,i. 481; 1919, ii. 460; 1920, i. 670. 

Porto Bico. 1918, ii, 431. 

Portugal. 1920, ii. 308. 

Queensland. 1919, i. 617; 1921, ii. 335. 

Russia. 1911, ii. 473; 1912, ii. 448; 1914, i. 571, ii. 267; 1915, L 481; 
1916, ii. 375; 1917, ii. 339; 1919, ii. 460; 1920, i. 670. 
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Iron On= (GEOGRAPHICAL DistRIBUTION)— 

Scandinavia. 1919, i. 619. 

Serbia. 1912, ii. 449; 1913, ii. 508; 1921, i. 372. 

Siberia. 1913, i. 509, ii. 500; 1919, i. 460. 

South Africa. 1912, i. 436, ii. 449; 1915, ii. 216; 1920, ii. 309; 1921, 
ii, 334. 

South-West Africa. 1915, ii. 217; 1921, ii. 334. 

Spain. 1911, i. 517, 699, ii. 473 ; 1912, ii. 449; 1913, ii, 498 ; 1914, 1. 571; 
1916, i. 289; 1921, i. 374. 

Spitzbergen. 1919, i. 620. 

Sumatra. 1916, i. 290. 

Sweden. 1911, i. 517, ii. 473; 1912, ii. 449; 1914, i. 571, ii. 267; 1915, 
ii. 216; 1920, ii. 309, 313. 

Switzerland. 1920, i. 671; 1921, ii. 337. 

Tasmania. 1913, i. 459; 1919, i. 617. 

Togoland. 1916, i. 292. 

Trinidad. 1912, ii. 453; 1913, i. 515. 

Tunis. 1913, ii. 502; 1920, ii. 309. 

Turkey. 1914, i. 571. 

Ukraine. 1919, ii. 460. 

United Kingdom. 1911, ii. 470; 1912, i. 431; 1916, i, 288; 1917, i. 282, 

‘21.345; 1918, i. 71 (Paper), 558; 1919, i. 616, ii. 458; 1920, i. 668, ii. 
306. 

United States. 1911, i. 518, ii. 477; 1912, i. 437, ii. 450 ; 1913, i. 512, 
ii. 504; 1914, i. 573, ii. 268; 1915, i. 485, ii. 218; 1916, i. 293, ii. 376 ; 
1917, i. 283; 1920, i. 671, ii. 309, 314; 1921, i. 374. 

Uruguay. I911, i. 522; 1916, ii. 577. 

Venezuela. 1913, ii. 508; 1915, i. 487; 1916, ii. 377. 

Victoria. 1911, ii. 422; 1913, ii. 508. 

Western Australia. 1913, 1.517; 1919, i. 617; 1920, ii. 307. 

World’s resources of. I911, i. 704, ii. 682; 1912, i. 635, ii. 644; 1917, 
i. 427, ii. 341 ; 1920, i. 672; 1921, i. 375, ii. 337: 

Tron OR (PREPARATION). I911, i. 530, ii. 488; 1912, i. 447, ii. 463; 1913, 
i. 523, ii. 518; 1914, i. 583, ii. 277; 1915, i. 495, ii. 224; 1916, i. 300, 
il, 384; 1917, i. 290, ii. 346; 1918, i. 474, ii. 436; 1919, i. 625, ii. 464 ; 
1921, i. 376, ii. 339. 

agglomeration. 1911, ii. 491; 1913, i. 525; 1917, ii. 846. 

briquetting. 1911, i. 533, ii. 490; 1912,i. 450, ii. 465; 1913, i. 526, ii. 512; 
1914, 1.585; 11.279; 1915, 1.497; 1917, ii. 7 (Paper); 1920, ii. 313. 

briquetting, bibliography of. 1917, ii. 43. 

briquetting, special process of. See Briquetting Processes. 

calcination. I911, i. 533, ii. 492; 1913, i, 524; 1918, i. 65. 

calcining kilns. 1913, i. 524; 1914, ii. 279; 1919, i, 625. 

calcining kilns, Gjers. 1911, i. 533, 534. 

calcining kilns, Lightning. 1913, i. 524, 

calcining kilns, Wedge. 1911, i. 534; 1919, ii. 521. 

calcining kilns, Wilfrey. 1911, i. 534. 

concentration. L911, i, 531, ii. 488 ; 1912, i. 448, ii. 447, 463; 1913, 1. 523, 
il. Se 1914, i, 583; 1915, ii, 224; 1917, i. 290; 1918, ii. 436; 1919, 
ii. : 

crushing. 1912, i. 447; 1913, ii. 518; 1915, i. 495. 

crushing, Hadfield Crusher. 1912, ii. 464. 
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Tron Ore (PREPARATION)— 

dressing. 1911, i. 530. 

drying. 1912,i.447; 1915, i. 495. 

grading. 1912,i. 446; 1914, ii. 278. 

magnetic separation. 1911, i. 532, ii. 489; 1913, 11. 520; 1914, i. 583, 
li. 277; 1915, i. 495; 1916, i. 300. 

magnetic separators, Ball and Norton. 1913, i. 523; 1915, i. 496. 

magnetic separators, Campbell. 1913, ii. 520. . 

magnetic separators, J. Harrison Carter. 1915, ii. 224. 

magnetic separators, Erikson. 1911, i. 530. 

magnetic separators, Forsgren. 1911, i. 530. 

magnetic separators, Gréndal. 1911, i. 532; 1912, ii. 464. 

magnetic separators, Huff. 1911, i. 533; 1912, ii. 463; 1914, ii. 278. 

magnetic separators, Humboldt. 1911, i. 530. 

magnetic separators, Johnson. 191], i. 530. 

magnetic separators, Kessler. 1911, i. 530. 

magnetic separators, Knowles. 1911, i. 530. 

magnetic separators, Mechernich. 1911, i. 530. 

magnetic separators, Moxham-du-Pont. 1914, i. 584. 

magnetic separators, Odling. 1911, i. 530. 

magnetic separators, Ullrich. 1911, i. 532; 1914, i. 583. 

magnetic separators, Varin. 1911, i. 530. 

magnetic separators, Wetherill. 1911, i. 530, 533; 1912, ii. 469; 1917, ii. 
346. 


magnetic separators, Witherbee. 1917, ii. 346. 
magnetic separators, Witherbee-Sherman. 1914, ii. 277. 
nodulising. 1911, 7. 492; 1915, i. 497; 1916, 1. 301; 1920, ii. 313. 
nodulising, Jones-Step process. 1911, i. 595; 1912, i. 533, ii. 529; 1914, 
li. 279; 1921, ii. 368. 
roasting. 1912, i. 452; 1913, ii. 521. 
roasting kilns for spathic ore. 1915 i. 497. 
screening. 1912, ii. 465. 
sintering. 1913, ii. 521; 1914, i. 585, ii. 278; 1916,1. 301; 1917, i. 291; 
1918, ii. 436. 
sintering, Dwight-Lloyd process. I911, ii, 491; 1912, i. 451, ii. 465; 
1913, ii. 522, 523; 1917, ii. 28; 1918, i. 474, ii. 436. 
sintering, Gayley-Dwight-Lloyd process. 1912, ii. 465. 
sintering, Greenawalt process. 1913, ii. 522, 523; 1917, ii, 33; 1921, 
i. 376. 
sintering, Huntington-Heberlein process. 1917, ii. 32. 
sintering, Krom process. 1921, ii. 339. 
sintering, Schumacher process. 1913, ii. 523. 
sintering, West process. 1913, i. 526, ii. 523 ; 1917, ii. 36. 
sintering machine, Law. 1914, ii. 279. 
washing. 1912, i. 447, ii. 464; 1914, i. 585, ii. 278; 1915, i. 495, ii, 223 ; 
1916, ii. 384; 1921, ii. 339. 
washing, Siebel-Freygang process. 1914, i. 575. 
Woodbury slime jig for classifying. 1912, ii. 465. 
Tron Orn Minus— 
accidents in. 1911, i. 529; 1913, ii, 517. 
blasting in. 1911, i. 526, ii. 485; 1912, i. 443, ii, 459; 1913, i. 520. , 
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Tron Orr Mines— SoD rae 

in the Briey region damaged during German occupation. 1921, ii. 58 
(Paper). 

electricity in. 1911, ii. 485; 1914, 11. 276. : x4 

equipment of. 1911, ii. 469; 1912, i. 444, ii. 459; 1913, i. 520, ii. 515 ; 
1918, i. 473. 

exploration of. 1917, ii. 339. j 

explosives in. 19/1, i. 526, ii. 485; 1912, i. 443, 1. 459 ; 1913, i. 520. 

glass models of. I911, 1. 528. 

haulage in. 1911, i. 528, ii. 486; 1912,i.445; 1914, i. 581, ii. 276 ; 1915, 
i. 493. 

methods of working. 1911, i. 526, ii. 485; 1912, i. 444, ii. 460; _ 1913, 
i. 521, ii. 516; 1914, i. 580, ii. 276; 1915, i. 492, di. 222; 1916, i. 299, 
ii. 383; 1918, i. 473; 1919, ii. 463; 1920, ii. 312; 1921, i. 376, il. 338. 

safety in. 1914, ii. 276; 1915, i. 493; 1917, ii. 383. 

sanitation in. 1913, ii. 517. 

shaft sinking in. 1911, 1. 526; 1912, 1. 443. 

signalling in. 1911, ii. 486. 

slushing system in. 1921, ii. 338. 

timbering in. 1912, i. 444. 

valuation of. 1914, i. 582; 1915, ii. 223; 1917, i. 289. 

ventilation of. 1913, i. 522; 1915, i. 493. 

winding plant for. 1915, i. 493. 

Iron Ore Mintnc. 1911, i. 526, ii. 485; 1912, i. 443, ii. 458; 1913, i. 520, 

ii. 513; 1914, i. 579, ii. 275; 1915, i. 491, ii. 222; 1916, i. 299; 1917, 
i. 289, ii. 344, 345; 1918, ii. 383; 1919, ii. 463. 

application of microscopy to. 1913, ii. 514. 

economics of. I911, i.530; 1912, i. 446, ii. 463; 1913, i. 522; 1914, i. 
582, i. 277; 1915, 1. 494; 1920, ii. 350; 192], ii. 338. 

history of. 1911, ii. 408; 1912, ii. 463; 1913, i. 522; 1914, ii. 277. 

Tron OxipEs— 
action of, upon acid furnace structure. 1919, ii. 159 (Paper). 
artificial and natural. 1918, ii. 430. 
magnetic, preparation of. 1911, ii. 493. 
reaction between, and carbon. 1921, ii. 363. 

Tron-OxyGen Sysrem. 1919, ii. 533. 

Tron PuHospHipe, crystals of, from blast-furnace. 1916, i. 331; 1918, i. 190. 

Tron-PHospHorus System. 1911, i. 666. 

Iron Sanps— 
in Canada. 1912, ii. 450; 1917, i. 283. 
in New Zealand. 1917, ii. 341; 1920, i. 669. 

New Zealand, smelting of. 1917, i. 342; 1920, i. 201 (Paper). 
production of iron and steel from, 1921, i. 410, ii. 363. 

Tron Srricarns, artificial production of. 1916, i. 389. 

Inon-Simuicon ALLOYS 
acid-resisting. 1914, ii. 385; 1917, ii.434. See also Alloys, non-corrosive. 
magnetic properties of. 1913, i. 669; 1920, i. 739. 

Tron-Srricon-Carson Atuoys. 1911, i. 421 (Paper); 1915, i. 276 (Paper). 

Tron SoLurions, resistance of. 1917, i. 411. 

Tron AND STHEL— 


influence of composition and treatment on properties of. 1914, i. 714. 
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Tron anv StEEL— 
physical and. chemical properties of. 1911, i. 642, ii. 607; 1912, i. 555, 
li. 582; 1913, i. 655, ii. 650 ; 1914, i. 702, ii. 363; 1915, i. 595, ii. 300; 
1916, i. 369, ii. 447; 1917, i. 392, ii. 433; 1918, i. 533, ii, 490; 1919, 
i. 682, ii. 516; 1920, i. 739, ii. 379; 1921, i. 450, ii. 396. 
Tron-Sutpuur System. 1912, ii. 604. 
Tron-Uranium Attoys. 1920, ii. 388; C.S.M., 1920, x. 129. 
Tron, VANADIUM, AND CaRpBon, chemical and mechanical relations of. 1912, 
i. 215 (Paper). 
Iron-Zino Atxoys, structure and properties of. 1914, i. 730. 
TRonac, properties and composition of. 1916, ii. 464 ; 1920, i. 759, ii. 395. 
*“TRONISING”’ Process. 1912, ii. 579. 
IRoNworKs— 
efficiency in. 1918, i. 496. 
equipment of. 1916, i. 333. 
handling material in. 1913, ii. 588. 
hygiene in. 1915, ii. 265. 
methods of transport of raw materialin. C.S.M., 1914, vi. 1. 
safety rulesin. 1916, ii. 420. 
“IRTHLINGBOROUGH, iron mines at. 1920, ii. 306. 
IsLE or MAN, iron ore in. 1919, ii. 458. 
Ivaty— 
asphalt in. 1913, i. 559. 
bauxite in. 1921, i. 372. 
coalin. 1913, i. 588; 1914, ii. 289; 1921, i. 384. 
coal crisisin. 1915, ii. 343. 
coal transport in. 1913, ii. 574. 
dolomite in. 1912, i. 456. 
iron industry of. 1911, ii. 239 (Paper). 
iron orein. 1911, ii. 365, 380, 390, 409, 413 (Paper), 472; 1912, ii. 447; 
1915, i. 481. 
lignite in. 1921, i. 347. 
magnesite in. 1915, ii. 226; 1917, i. 302. 
metallurgical industries of. 1920, i. 705. 
molybdenite in. 1912, ii. 456. 
natural-gas in. 1912, ii. 500. 
nickel in. 1917, i. 287. = 
petroleum in. 1912, ii. 495; 1915, i. 520. 
rolling-mills in. 1911, ii. 575; 1912, ii. 571; 1913, ii. 634. 
Steel Trust in. 1911, ii. 676. 
steelworks in. 1911, ii. 239, 304, 585; 1912, ii. 636; 1913, ii. 618; 1914, 
i. 675, ii. 343. 
use of electricity in metallurgical industries of. 1911, ii, 215 (Paper). 
use of volcanic heat for power production in. 1917, i. 308. 
Izop Impact-Trstinc Macutne. 1911, ii. 655; 1917 ii. 112; 1918, ii. 494. 
Izop Trst. 1921, i. 462. 
J 
Jaminson Coxn-Oven. 1912, ii. 492. 
Jantzen PLANT for granulation of blast-furnace lags 1912, ii, 536. 
JAPAN— 
blast-furnaces in. 1921, i. 408. 
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J APAN— 
coalin. 1911, i. 544, ii. 508; 1912, ii. 481; 1913, 1. 538; 1915, ii. 233; 
1917, ii. 365; 1920, ii. 326. 
history of iron-ore mining in. 1912, i. 446. 
iron industry in. 1911, ii. 547; 1917, i. 426; 1918, ii 510; 1919, i. 703 ; 
1920, ii. 350. 
iron orein. 1911, i. 517, ii. 475; 1917, i. 283. 
manganese ore in. 1911, i. 523. 
petroleum in. 1911, i. 553, ii. 514; 1917, i. 321; 1919, i. 643. 
statistics of. See Statistics. 
steelworks in. 1916, i. 349; 1919, ii. 500; 1921, i. 427. 
JAvA, petroleumin. 192], i. 391. 
JEFFREY CoaAL-CuTTEeR. 1914, i. 624. 
JEFFREY-DRENNEN CoaL-CuTTER. 1914, i. 624. 
JEFFREY Mine Locomorivss. 1914, ii. 308. 
Jenkins’ METAL-SPRAYING PRocuss. 1915, ii. 327. 
JoHNSoN MaGnetico SEPARATOR. 1911, i. 530. 
Jounson Mertuop for estimation of vanadium. 1912, ii. 621. 
JOHNSON TESTING Macutine. 1920, ii. 380. 
JOHNSON, RicHARD, & NepHew, Lrp., wire-rod mill of. 1921, 1. 432. 
JouNson, WrLLiAM & Sons, LTD., visit to works of. 1912, ii. 415. 
J OINTS— 
pin, strength of. 1917, i. 409. 
riveted, strength of. I911, ii. 617; 1915, ii. 314. 
welded, fatigue of. 1912, i. 563, ii. 588. 
Jonzes & LAUGHLIN STEEL Co., coke-oven plant of. 1921, ii. 352. 
Jones Step Process. 1911, i. 595; 1912, i. 533, ii. 529, 530; 1914, un. 279; 
1921, ii. 368. \ 
JOSSERAND AND JACQUET Process of rolling bright steel bars, 1915, i. 591. 
JUGO-SLAVIA— 
chromite in. 1921, i. 373. 
coalin. 1921, i. 384, ii. 347. 
iron ore in. 1921, ii. 336. 
mineral resources of. 1921, i. 372, 373. 
JuUNKERS’ CoAL CALORIMETER. 1914, i, 592, ii, 284; 1915, i. 503. 


K 
Kansas, petroleum in. 1920, ii. 334. 
KAoLinitp, intumescent. 1917, i, 303. 
Kao.tns, properties of. 192], ii. 340. 
Kapnograps, for indicating cleanliness of blast-furnace gas. 1914, i. 642. 
Karsozir, 1921, ii. 353. 
Karuik Sprep Inpicator. 1911, ii. 531. 
Kayn, Josnpu-& Sons, Lrp., works of. 1912, ii. 426. 
Kerx Mitt for grinding-stone dust. 1917, i. 334. 
Ke.uEer Exrorrio Furnace. 1911, i. 623; 1912, i. 507; 1913, i. 629. 
Kennepy Hor-Buast Stove. 1912, ii, 528. 
Kernnepy-Morrison Rottine-Minn. 1912, ii. 147. 
Kernnepy Trsting Macuine. 1912, i. 569. 
KeEnnicort-SaARGENT COLORIMETER, 1912, ii. 622. 
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Kent, = 1911, ii. 507; 1912, ii. 479; 1913, i. 536; 1919, i. 638; 1921, 
is k 
_ Kentucky. See also United States. 
coalin. 1912, 1.468; 1913, i. 542 ;. 1920, i. 691. 
iron ore in. 1913, i. 514. 
oil shale in. 1920, ii. 335. 
petroleum in, 1920, i. 700; 1920, ii. 322, 334. 
KEROSENE, use of, in gasoline engines. 1917, ii. 377. 
KeERPELY Gas-PRopucER. 1911, 1.559; 1912, i. 480, ii. 502, 503; 1913, i. 562, 
ii. 106; 1914, i. 618, ii. 304; 1915, ii. 249; 1919, i. 644. 
KersHaw GAs-PRopucEeR, 1914, i. 617. 
Kesster MAGNETIC SEPARATOR, 1911, i. 530. 
Kestner’s APPARATUS, for removing gases from feed water. 1921, i. 469, 
Keros SrEet, hardening of. 1911, ii. 598. 
KTesELGuHR Bricks, See Refractory Bricks. 
KIMMERIDGE Orn SHALE. 1919, i. 642. 
Kinesway Exvectric Sarety-Lame. 1917, i. 333. 
Kigner Harpness Testing Macuine. 1911, ii. 622. 
Kiruna, iron mines of. 1920, ii. 309. 
Krirson & Co., Lrp., visit to works of. 1912, ii. 398. 
Ksr~paut Muruop of estimating nitrogen in coal and coke. 1915, i. 635. 
KSELLBERG WELDING Process. 1912, i. 551. 
Kosei Evectric Furnace. 1911, i. 624, ii. 227, 553, 589; 1912, i. 538, 542, 
li. 562 ; 1913, i. 629, ii. 298. 
Kwyecut & Hrppert’s Metuop for volumetric estimation of ferric oxide. 1914, 
ii. 395. 
Kwyoru Cootmne Device. 1913, ii. 614. 
Knowtes’ Macnetic SEPARATOR. 1911, i. 530. 
Kwox Coonttne Devicr. 1913, ii. 234; 1919, i. 663. 
KoeErRTING GAS-PRopucER. 1913, ii. 558. 
Kontg-MAarTENS POLARISATION IstRUMENT.. 1914, i. 745. 
Koprrr’s CokE-Oven. 1911, i. 551, ii. 512; 1912, ii 490, 491, 492; 1913, 
i. 547, 549, ii. 544, 545, 546, 548; 1914, i. 604, ii. 20, 25, 291; 1915, 
i, 515; 1921, i. 388, ii, 352. 
Korprrs System of ammonia-sulphate recovery. 1914, i. 607. 
Korea, blast-furnacesin. 1915, i. 554. 
_ ironorein. 1918, i. 471. 
KorrMann Coat-Curter., 1912, ii. 510. . 
Kortina Gas-Propucer. 1912, ii. 161, 505; 1913, i. 566, ii. 558. 
_ Kranz Trrecex Process. 1919, ii. 495; 1921, 1 407. 
Kricar Furnace. 1918, ii. 466. 
KRoeLt REHEATING FuRNACE. ‘1912, i. 548. 
Krom SIntTERING SystEM. 1921, ii. 339. 
Kros Cokt-Oven. 1912, ii. 490. 
Kruer Testing Macuine. 1915, i. 598. 
Krurr’s Rustiess Stern. 1921, i. 470. 
Kriss SprecrraL Apparatus. 1914, i. 746. 
Kryn anp Lany Works, foundry equipment of. 1921, ii. 372. 
Kuprerscuky’s Merunop for the distillation of tar. 1915, ii. 238. 
Ktrrers Gas-Propucner. 1911, ii. 521; 1912, i. 481, 
Kynocn Gas-Propvucer. 1915, ii. 251. 
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L 
La Bette Coxr Piant. 1920, ii. 330. 
LABORATORY Equipment AND Apparatus. 1911, i. 680, ii. 655; 1912, i. 606, 
ii. 616, 622; 1913, i. 687, 692, ii. 707; 1914, ii. 390; 1915, i. 629, 632, 
ii, 328, 333; 1916, ii. 467; 1917, ii. 401; 1920, i. 689, ii. 395; 1921, 
li. 419, 
LAcQUERING of metals. 1921, i. 449. 
LapLe Nozzuxs, standardisation of. 1918, i. 516. 
LaDLEs— 
for foundries. 1913, i. 611. 
hot metal, used in steelworks. 1917, ii. 413 i 1918, i. 516. 
moulding of. 1921, ii. 372. 
La Grance-Hono Proosgss of electric welding. 1914, ii. 359; 1916, ii. 444. 
Laun [Ron OnzEsS. 1920, i. 670. 
Lax SvuPERioR, iron ores of. 1920, ii. 310, 314. 
LamMBeErton Rotnine-Mitn. 1913, i. 78 (Paper), 1917, i. 374. 
Lampacitos Cokn-Oven. 1911, i. 551. 
LANARKSHIRE STEELWORKS, new plant of. 1920, i. 721. 
LanoasurreE. See also United Kingdom. 
constituents of coalin. 1921, i. 385. 
geology of coal-field. 1919, i. 638. 
iron ore in. 1919, ii. 458. 
LANCASHIRE H®ARTH, combination of, with electric furnace. 1915, i. 557. 
LANDIS GRINDER. 191], ii. 570. 
LANTHANUM, influence of ,on cast iron. 1920, i. 740. 
LAPLAND, iron ores of, 1911, ii. 113 (Paper); 1913, ii. 498. 
Lasu Mernop for production of sound ingots. 1913, ii. 626. 
LateRitE, origin of. 1917, ii. 338. 
Lavino Furnace Co., blast-furnaces of. 1921, i. 401. 
Law’s SIntERING Macuine. 1914, ii. 279. 
Lrap— 
coating of metals with. 1914, i. 700; 1917, i. 419; 1920, i. 760; 1921, 
ii. 416, 
corrosive action of soils on. 1920, ii. 394. 
‘““LEBEAUITE.” 1917, i. 416. 
Lz Cuatetinr Microscorpr. «1912, ii. 615; 1920, i. 757. 
Lu Cratevier Prromerer. 1912, ii. 473; 1913, ii. 532. 
L&E CHATELIER-SALADIN PyrometEerR. 1913, ii. 176. 
Lrcocg Coxn-OvEen. 1914, ii. 291. 
 Lecocg AND PreTers’ Merion of measuring coke-oven gases. 1914, i, 609. 
“LEOTROMELT’’ FURNACE. 1921, i. 425. 
Lreprsur Mrruop for estimation of oxygen. 1920, ii. 396. 
LEEDS-NoORTHRUP POTENTIOMETER. 1920, ii. 320. 
Lrrps StreLworks, visit to. 1912, ii. 405. 
LEICESTERSHIRE. See also United Kingdom 
coalin. 1920, i. 692; 1921, i. 382. 
ironstones of. 1918, i. 89. 
LEMoIneE Roratine Parrern. 1920, i. 712. 
Lennine’s Hypravuxio Press. 1911, ii. 573. 


SUBJECT INDEX. 119 


LeskoLe Pyrometer. 1912, ii. 474; 1914, ii. 285. 
Lrvoz Converter. 1911, i. 597; 1912, ii. 543. 
Lrvoz Drrror Procrss. 1921, ii. 368. 
Lewis Mertuyr CoLLiEeRtrss, coking plant of. 1920, ii. 330. 
Lewis-THompson CatormmeTer. 1912, i. 458. 
Lieut, polarised. See Polarised Light. 
Licutyine Cancrmntne Kinn. 1913, i. 524. 
Lientre. See also Coal and Brown Coal. 
briquetting of. 1911, i. 578; 1912, ii. 519; 1919, ii. 482; 1921, ii. 359. 
combustion of. 1919, i. 636. 
constituents of. 1921, ii. 349. 
distillation of. 1918, i. 484. 
fuel value of. 1921, ii. 345. 
gasification of. 1921, ii. 345. 
ee from. 1913, i. 5643 1916, ii. 408; 1917, ii. 379; 1921, i. 


utilisation of. 1912, ii, 475. 
Livre— 
influence of, on acid open-hearth furnace. 1919, i. 255 (Paper). 
influence of, in basic Bessemer practice. 1918, ii. 472. 
Lime Kitns. 1921, ii. 379. 
Limestone, treatment and uses of. 1919, ii. 489. 
Liyarp Bar Rontine Process. 1921, i. 434. 
Lincotn Arc WELDER. 1911, ii. 602. 
LINCOLNSHIRE, ironstones of. 1918, i. 89, 109. 
Lininas, cylinder, casting of. 1917, i. 354. See also Furnace Linings and 
Refractory Bricks. 
Links, split, tests on. 1914, ii. 371. 
Liguips, viscous, flow of, through pipes. 1916, ii. 406. 
“ LirtLe’s Coouer.”’ 1912, i. 497. 


- Lsunesere’s System of charcoal burning. 1915, i. 513. 


LoBDELL-CALENDER RoLL-GRINDING Macuine. 1914, ii. 346. 
Looxs, production of. 1921, i, 448. 
LocomMorivE ConstRUCTION— 
use of cast-steel frames. 1913, i. 651. 
use of forged pistons. 1915, i. 588. A 
use of mild steel for fireboxes. I911, i. 656; 1915, i. 612; 1918, 
ii. 495. 
use of vanadium-steel frames. 1913, ii. 647. 
LocomotivEs— 
use of oil fuel for. 1916, ii, 406. 
use of pulverised fuel for. 1918, ii. 448. 
Lopes Evecrrosratic Process. 1920, i. 708; 1921, 1. 404. 
rough-cleaning of blast-furnace gas at Skinningrove by, 1920, ii. 65 
(Paper). 
Louse Tinting ForrnEARtH for foundry cupola. 1911, i. 592. 
LOHMANNISING Process. ° 1912, i. 599, ii. 580; 1917, ii. 461. 
Loomts-PETTIBONE Gas-Propucnr. I911, i. 561, ii. 525; 1913, ii. 558. 
Loratn System or Wetpina. 1911, i. 638. 
LoRRAIN®, iron orein. 1912, i. 620; 1914, ii. 145; 1916, i. 289; 1919, i. 618 ; 
1920, i. 669, ii. 307; 1921, i. 406, ii. 18. 


« 
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Louisiana. See also United States. 
natural-gas in. 1911, 1. 519. 
petroleum in, 1912, ii. 498; 1920, ii. 332. 
Lovuvrier-Lovuis E.ncrric FurNAcE. 1914, i. 653. 
Lovuys Procsss of concentration, 1913, i, 530, 
Love Rotirme-Mitn. 1911, ii. 574. 
Low Moor Iron Co., West Virginia, blast-furnaces of. 1921, i. 401. 
Liprrs’ Lines. 191], ii. 613. : 
Luptum Execrric Furnace. 1917, ii. 412; 1918, i. 515; 1921, i. 426. 
Luxens Steet Co., rolling-mills of. 1921, i. 431. 
LumMER-BROADHUN SPECTRO-PHOTOMETER. 1914, i. 745. 
LUxEMBURG— : 
blast-furnaces in. 1913, ii. 582. 
iron and steel industry of. 1912, ii. 635; 1913, ii. 717; 1921, i. 406. 
statistics of, See Statistics. : 
visit of members to, 1921, ii. 322. _ 
Lymn Gas-PropucErR. 1915, ii. 249; 1920, i. 702. 
Lymn-RampusH GAas-PropucER. 1916, ii. 408. 
Lyons, visit of members to, 1921, ii. 314 


M 


Maceponta, chromite in. 192], i. 373. = 
Macuine Parts, influence of notches on strength of. 1915, i. 603. 
Macuine Toots— 

for the manufacture of munitions, 1915, ii. 298. 

nomenclature of. 1913, ii. 636. 

standardisation of. 1917, i. 377. 
MAcHINING, influence of, on tensile tests of bars. 1915, i. 599. 
McKrr Buast-Furnacr Tor. 1911, i. 586; 1912, ii. 526. 
McKrr Downcomer for blast-furnaces. 1921, ii. 362. 
MacKkENzin Curonas. 1918, ii. 466. 
MackKiniay Gas-Burner. 1917, i. 431. 
McKune Port for open-hearth furnaces, 1921, i. 418, ii. 374. 
M‘Laren, J. anD H., visit to works of. 1912, ii. 404. 
MacLAvrin CARBONISATION PRocEss. 1921, ii. 353. 
McCuvure Stovus. 1911, i. 586. 
McMurray Door for coke-ovens. 1915, i. 514, 516. 
Macro-Ercnurne and macro-printing. 1919, i. 273 (Paper). 
Macroscoric Srupy of metals. 1915, ii. 321; 1919, ii. 527; 1921, ii. 412. 
Macrosrructure of steel. 1913, i. 679; 1917, ii. 446; 1918, ii. 483; 1919, 
ii. 527; 1921, i. 464. , 
Mapacascar— 

coalin. 1913, i. 540, ii. 540. 

graphite in. 1913, ii. 528; 1916, ii. 386. 

iron ore in. 1913, i. 510, ii. 502; 

native methods of smelting iron in. 1914, i. 654. 

petroleum in. 1913, ii. 552. 

titaniferous iron ore in. 1913, ii. 502. 
Maerz Oren-Hearra Furnace. 1913, ii. 612; 1921, i. 420, 
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MaanesttE— 
analysis of. See Analysis. 
calcination of. 1912, i. 457; 1918, ii. 440; 1920, i. 676. 
native, mixing basic slag with. 1917, ii, 354. 
reinforcing of, with steel turnings. 1917, ii. 354. 
Magnesite, GrocRAPHIOAL DistTRIBUTION— 
Australia, 1919, ii. 465. 
Austria. 1920, i. 676, ii. 315. 
British Empire. 1920, ii. 315. 
Canada. 1912, ii. 470; 1913, ii. 530; 1917, i. 302; 1918, i. 475, ii. 439. 
Cyprus. 1912, ii. 469. 
India. 1912; ii. 470. 
Italy. 1915, ii. 226; 1917, i. 302. 
Queensland. 1919, ii. 465. 
South Africa. 1912, ii. 470. 
United States. 1913, ii. 530; 1916, ii. 386; 1917, i. 302; 1918, ii. 439; 
1920, i. 676, ii, 315 ;- 1921, i. 377. 
Venezuela, 1919, ii. 465. 
Western Australia, 1920, i. 677, ii. 315. 
Maenesire Bricks. See Refractory Bricks. 
Macnesium ALLoy, properties of. 1920, ii. 392. 
Maanet STrrr— 
changes of structure in, due to heat-treatment. 1918, i. 553. 
chromium, properties of. 1917, i. 411, ii. 445. 
permeametric measurement of. 1918, ii. 504. 
properties of. I911, i. 659; 1912, i. 578; 1913, ii. 679; 1915, i. 616; 
1920, ii. 386; 1921, i. 462. 
Maanetic ANALYSIS— 
of iron alloys. 1918, ii. 375 (Paper). 
of iron and steel. 1917, 11-441; 1918, i. 552, ii. 505; 1920, i. 749; 1921, 
ii. 409. 
of manganese steel. 1921, i. 462. 
for studying the structure of iron alloys. 1918, ii. 375 (Paper). 
Maenetico Propertizs. See also Thermo-magnetic Properties. 
ofalloys. 1911,1. 656; 1912, ii. 382, 596, 597, 598, 599; 1913, i. 669, 670, 
ii. 676; 1918, ii. 504; 1920, i. 739, ii. 386; 1921, i. 463, ii. 408. 
of dynamo sheets. 1912, ii. 382. 
of electrolytic iron. 1915, i. 616; 1921, ii. 408. 
of ferric oxide. 1913, ii. 678; 1914, ii. 378. 
of high-speed steel. 1920, i. 751. 
influence of composition on. 1919, ii. 533. 
influence of heat-treatment on. 1915, i. 615; 1919, ii. 533. 
influence of temperature on. I911, i. 659; 1914, ii. 377; 1921, ii. 408. 
of iron and steel. 1911, i. 659, ii. 632; 1912, i. 575, 577, ii. 381; 1913, 
i. 668, ii. 676; 1914, i. 713; 1915, i. 615, ii. 315; 1916, i. 384; 1917, 
i. 410, ii. 445; 1920,i. 748; 1921, i. 462, ii. 408. 
of manganese oxides., 1914, ii. 379. 
of manganese steel. 1914, i. 106 (Paper); 1915, i. 616; 1917, ii, 445; 
1920, ii. 387. 
of manganese and nickel steels. 1912, ii. 302 (Paper). 
of meteoric iron, 1911, i, 375; 1914, ii, 274 
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MAGnetic PROPERTIES— 
of nickel and iron. 1912, i. 577. 
of nickel steel. 1911, i. 375 (Paper). 
of nickel wire. 1916, ii. 458. 
of stalloy. 1914, ii. 376, 377; 1920, ii. 386. 
of vanadium steel. 1914, i. 713. 


Maanetic SEPARATION of tungsten ores. 1913, ii. 521. See also Iron Ore 
Preparation. 


Macnetic Tustine. See Testing. 
MaGgnets— 
electro, for handling materials. 1912, i. 551, ii. 525; 1914, ii 334; 1917, 
ii. 420; 1920, ii. 361; 1921, i. 427, ii. 382. 
electro, Witton-Kramer. 1914, i. 674. 
laminated. 1916, ii. 459. 
permanency of. 1921, ii. 409, 
permanent, alloysfor. 1911, ii. 631. 
permanent, chromium steel for. 1917, i. 411, ii. 445. 
permanent, testing of.. 1917, 1.411; 1919, ii. 533. 
Mauuer-Coox Boms-CaLoRImMEeTeR. 1911, ii. 502; 1920, ii, 320. 
Matay Statns— 
coalin. 1912, i. 465, ii. 482; 1913, i. 538. 
petroleum in. 1913, 1. 554; 1914, ii. 297. 
tungsten in., 1916, ii, 381; 1918, ii. 434. 
Matinire Process for production of sillimanite refractories. 1920, ii. 316, 
MaLLEABLE Cast [RON— 
air furnace for. 1917, 1. 353; 1921, i. 416. 
annealing of. 1911, i. 604, 637, ii, 597; 1913, ii. 642; 1914, ii. 356; 1915, 
i, 587 ; 1920, i. 732. 
annealing furnaces for. 1917, ii. 316. 
characteristics of white heart. 1917, ii. 317. 
composition of black heart. 1917, ii. 318, 330. 
composition of pig irons for. 1917, ii. 310, 323, 329. 
composition of raw materials for. 1917, ii. 313. ~ 
fracture of. 1911, 1.605; 1917, i. 353. 
galvanising of. 1915, i. 566, 
influence of elements on. 1914, ii. 332. 
influence of manganese on. 1921, i. 451. 
influence of natural chill on. 1915, i. 596. 
influence of phosphorus on. 1918, ii. 349 (Paper). ° 
influence of silicon and sulphur on. 1913, ii. 684. 
influence of sulphur on annealing. 1915, ii. 141 (Paper). 
influence of time of heating on. 1917, ii. 435. 
influence of titanium on. 1911, ii. 627; 1913, i. 659. 
machining of. 1918, i. 503; 1920, i. 748. 
manufacture of. I911, i. 604, ii. 571; 1912, ii. 373, 549; 1913, ii. 604; 
1914, ii. 332; 1915, i. 566, ii. 272; 1916, i340, 1917, ii. 327 (Report), 
eae i, 502, 11. 469 ; 1919, i. 660 ; 1920, i. 711,11. 352 ; 1921, i. 416, 
il. . 
manufacture of, in electric furnace. 1919; ii. 495; 1920, i. 710. 
manufacture of, by Kranz process. 1921, i. 417. 
microstructure of. 1915, ii. 273; 1920, ii. 358, 389. 
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MALLEABLE Cast IRoN— 
present position of the industry. 1917, ii. 307 (Report). 
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properties of. 1914, ii. 364; 1915, i. 596; 1916, ii. 425; 1918, i. 503; 


1919, i. 683, ii. 494, 517; 1920, ii. 382. 

refining of, in electric furnace. 1920, i. 710. 

specifications for. 1915, ii. 273. 

testing of. 1916, i. 372. ’ 
Mater Sysrem of ammonia sulphate recovery. 1914, i. 607. 
MANCHURIA, coalin. 1914, i. 600. 
ManpriL, hot drawing on the. 1921, ii. 191 (Paper), 
MANnGANESE— 

action of ammonia upon. 1915, ii. 63. 

action of dry nitrogen on. 1915, ii. 65, 

analysis of. See Analysis. 

arsenides of. 1912, i. 588, 609. 

carbo-silicide of. 1918, i. 198. 

ferro-magnetic compounds of. 1912, i. 587. 

influence of, on the absorption of nitrogen by iron. 1915, ii. 62. 

influence of, on cast iron. 1911, i. 667. 


influence of, upon corrosion of iron and steel. 1916, i. 48 (Paper); 1920, 


ii. 394. 
influence of, on foundry iron. 1911, ii. 561. 
influence of, on malleable cast iron. 1921, i, 451. 


influence of, on mechanical properties of steel. 1913, ii. 664; 1916, ii. 66 ; 


1917, ii. 448; 1919, ii. 517, 530; 1921, i. 434. 
influence of, in slag, as a fertiliser. 1919, i. 654. 
melting point of. 1917, i. 415. 


use of, in steel manufacture. 1913, ii. 524; 1917, i. 367; 1919, i. 662; 


1920, ii. 345; 1921, i. 420. 
use of, as a wash for ingot moulds, 1914, ii. 330. 
MANGANESE ALUMINIUM CASTINGS, manufacture of. 1917, 1. 383. 
Mancanese Bronze ALLoys, influence of temperature on properties of, 
ii. 382. 
MANGANESE CARBIDES. 1914, 11. 383. 
MANGANESE-CARBON SystEM. 1916, ii. 460. 
MANGANESE-COBALT ALLOYS. 1914, i. 730. 
MANGANESE-COPpPER-NICKEL STEEL, properties of. 1916, ii. 457. 
MANGANESE ORE— 
classification and composition of. 1912, ii. 455; 1916, i. 295; 
li. 461. 


concentration of. 1918, ii. 436. 

conservation of. 1918, ii. 510. 

crystallography of. 1919, i. 622. 

definition of. 1914, i. 577. 

electric smelting of. 1917, i. 342; 1920, ii. 345. 

low-grade, smelting of. 1918, ii. 461. 
MANGANESE ORE, GEOGRAPHICAL DIsTRIBUTION— 

Australia. 1919, ii. 461; 1920, ii. 311. 

Balkans. I911, ii. 482. ; 

Bosnia. 1911, ii. 471. 

Brazil. 1911, i. 524; 1916, i. 298, ii. 378, 379. 


1920, 


1919, 
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MANGANESE ORE, GEOGRAPHICAL DIsTRIBUTION— 
Bukowina. 1916, ii. 288 (Paper); 1920, ii. 311. 
Bulgaria. 1913, i. 507; 1921, i. 370. ; 
Canada. 1912, ii. 456; 1913, ii. 509; 1919, i. 621, ii, 460; 1921 
leva dale 
Caucasus. 1915, ii. 344. 
Chili. 1911, ii. 482; 1916, ii. 378, 380. 
Costa Rica. 1917, i. 285; 1918, ii. 432; 1920, ii. 310. 
Cuba. 1915, 1. 489; 1919, i. 623, ii. 462. 
Germany. 1914, ii. 401; 1920, i. 672. 
Hungary. 1920, i. 672; 1921, i. 372, ii. 336. 
‘India. 1912, ii. 460; 1914, i. 576; 1915, ii. 342; 1916, ii. 378; 1919, 
ii. 460 ; 1920, i. 669, i. 310. : 
Japan, I911, i. 523. 
Newfoundland. 1917, i. 284. 
Panama. 1920, ii. 310. 
Queensland. 1919, ii. 461. 
Roumania. 1911, i. 522. 
Russia. 1912, ii. 455; 1915, i. 488; 1916, ii. 378; 1918, i. 510. 
Sinai Peninsula. 1917, i. 284. 
South Africa. 1918, i. 472; 1919, i. 461. 
Spain. 1915, i. 488. 
Ukraine. 1919, i. 621. 
United Kingdom. 1916, i. 295, ii. 378. 
United States. 1911, i. 523, ii. 482; 1915, i. 488, ii. 219; 1916, ii. 379; 
1917, i. 284; 1918, ii. 431; 1919, i. 621, ii, 461; 1920, i. 672, ii. 310; 
1921, i. 375, 377. 
Victoria. 1913, i. 508. 
world’s resources. 1914, i. 576. i 
MANGANESE OxipES, magnetic susceptibility of. 1914, ii. 379. 
MANGANESE PHOosPHIDES. 1914, ii. 383. 
MANGANESE SESQUIFLUORIDE, use of, in Bessemer process, 1914, ii. 338. 
MANGANESE STEEL— 
case-hardening of. 1921, ii. 385. 
classification of. 1917, ii. 448. 
corrosion of. 1914, ii. 386. 
deformation lines in. 1915, i. 600. 


heat-treatment of. 1914, ii. 368; 1916, ii. 443; 1917, ii. 423; 1921, 
i. 441. 


heating and cooling curves of. 1913, ii. 191 (Paper). 

magnetic analysis of. 1921, i. 462. 

magnetic properties of. 1912, ii. 302 (Paper); 1914, i. 106 (Paper) : 
1915, i. 616; 1917, ii. 445; 1920, ii. 387. 


manufacture and properties of. 1911, i. 666; 1914, i. 717; 1915, i. 331, 
613; 1920, ii. 357. 


uses of. 1913, i. 671; 1921, ii. 406, 
welding of. 1916, ii. 444. 
MANGANESE STEEL Castrinas— 
characteristics of. 1916, i. 370. 
heat-treatment of. 1916, ii. 443. 
manufacture of. 1913, ii. 601; 1917, 1. 356; 1918, i. 504; 1920, ii. 354. 
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MANGANESE SULPHIDES— 
definition of. 1912, ii. 380. 
formation of. 1914, i. 730. 
preparation of. 1915, ii. 332. 
and silicates in iron and steel. €.§.M., 1911, iii. 260. 
Manrrosa, petroleum in. 1920, ii. 334. 
MANNESMANN Process of tube manufacture. I911, i. 639; 1913, i. 651; 
1920, i. 736; 1921, i. 446. 
Mannine, WaRDLE & Co., Lrp., visit to works of. 1912, ii. 403. 
Mann’s Parent SteAM Cart anD Wacon Co., Lrp., works of. 1912, ii. 425. 
Marcusson Meruop of distinguishing asphalts. 1914, i. 615. 
MaRrrIeMontT AND Bascoup CoLuieries. 1913, ii. 472. 
MARIEMONT SHEET GuAss Works. 1913, ii. 474. 
Marion STEEL SHOVEL Co., open-hearth practice of. 1920, ii. 357. 
Manriscuka GAs-PRopuceR. 1913, ii. 560. 
Marxks’ CHarcoat Kin. 1915, i. 513. 
Marrev’s Meruop of hardness testing. 1913, ii. 214. 
Marrens’ Impact Trst. 1911, i. 650. 
MARTENSITE— 
constitution of. 1918, ii. 502; 1921, i. 414. 
definition of. 1912, ii. 377. 
position of, in the iron-carbon diagram. 1917, i. 414. 
transformation in hypoeutectoid steel. 1918, ii. 502. 
Marrin’s Procsss for determination of dust in blast-furnace gases. 1913, ii. 


MaAsHEK BRIQUETTING PRocEss. 1917, ii. 10. 
“ Masvan ”’ (ferro-vanadium alloy). 1911, ii. 628. 
MartuHeEsius BRiQqUETTING PRoczss. 1913, ii. 522. 
Martsot Gas-Propucer. 1912, i. 481. 
Mavrer’s AUSTENITE. 1912, ii. 308. 
Mayari Founpry Pic Iron. 1913, i. 596, 608. 
Mayari STHEeL, manufacture of. 1912, ii. 554. 
MercHANIcAL Properties. See also Steel. 
definition of. 1916, ii. 6. 
influence of intercrystalline cohesion on. C€.§.M., 1913, v. 86. 
Mexer HARDENING Furnace. 191], i. 646. 
Mettinea Pornt— 
of chemical elements. 1912, ii. 608. 
of coal, 1921, i. 385. 
of cristobalite and tridymite. 1918, ii. 443. 
of metals. 1911, ii. 632; 1912, i. 590, ii. 607; 1913, ii. 695; 1917, i. 415; 
1920, ii. 392. 
of oxides. 1913, ii. 695. 
of pure elements. 1920, i. 756. 
of refractory materials. 1911, ii. 496; 1912, ii. 466; 1914, ii. 281; 1917 
ii. 351; 1920, i. 680. 
of tungsten carbon alloys. 1914, i. 728. 
of tungsten and molybdenum. 1916, ii. 461. 
Y of zirconia. 1918. i, 556. 
Menai Suspension Brings, tests on tie barsfrom., 1918, ii. 493. 
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Mnroury, action of, on steel, at high pressures. 1911, ii. 622. 
Mersey Sucrion-PRopucErR., 1912, ii. 503. 
Mera Iypusrry, position of. 1916, ii. 472; 1918, ui. 511. 
Merat Mrxmrs. See Mixers. 
MeraLKase Bricks. See Refractory Bricks. 
METALLOGRAPHICAL APPLIANCES. I9]11, i. 661; 1912, i. 579, ii. 615; 1913, 
ii. 707; 1915, ii. 323. 
Wysor grinding and polishing machine. 1915, ii. 323. 
MerattocrarHy. 1912, i. 581, ii. 374; 1913, i. 683; 1914, ii. 381; 1915, 
i. 619, ii. 322; 1916, i. 386; 1917, i. 413; 1918, ii. 503; 1919, ii. 531; 
1920, i. 756, ii. 385, 389; 1921, i. 464, i. 410. 
application of, in iron and steel foundries. 1911, i. 606, ii, 571; 1912, 
i. 524; 1917, ii. 400; 1918, i. 554. 
of arc-fused steel. 1921, i. 444, ii. 394. 
of high-speed steel. 1919, ii. 509. 
industrial utilisation of, in working copper and brass. 1912, ii. 382. 
of iron nitride. 1915, ii. 75. : 
uniform nomenclature in. 1912, ii. 382. 
MEtTALLURGY— 
atomic. 1920, i. 758. 
of cast iron. 1917, ii. 434. 
physical problems in. 1917, i. 392. 
of rare metals. 1917, i. 370. 
steel. 1919, i. 143 (Paper). 
of tungsten. 1917, ii. 348. 
Mnrarats, definition of. 1912, ii. 375. 
MeTASTABILITY— 
influence of allotropy on. 1914, ii. 368. 
of metals. 1915, ii. 320. 
Mernoric IRon— 
magnetic and physical properties of. 1911, i. 375; 1914, ii. 274. 
structure of. 1915, i. 490. 
use of, by primitive man. 1916, ii. 306 (Paper). 
Merroric NickeL [Ron, microstructure of. 1911, i. 663. 
Merrorires. 1911, i. 525, ii. 484; 1912, 1. 442, ii. 458; 1913, i. 518, ii. 511; 
1914, ii. 273; 1915, i. 490, ii. 221; 1916, ii. 383; 1917, i. 288. 
MerHane-Arr Mrxtures, inflammability of. 1916, ii. 412. 
‘““MereaANoMEtrEr,” description of. 1914, ii. 312. 
Metuy iene Iopin®, influence of, on constitution of steel. 1912, ii. 621. 
MeriLtuurs. 1920, i. 759, ii. 395. 
Meurruei-nt-MOoseELLe, iron ore industry of. 1912, ii. 633. 
Merxico— 
blast-furnaces in. 1911, i. 587. 
coalin, 1915, i. 510. 
economics of iron-ore mining in. 1921, ii. 338. 
graphite in. 1913, i. 531. 
iron ore in. 1919, i. 621. 
mineral resources of. 1921, ii. 336. 
petroleum in. 1911, i.-556, ii. 517; 1912, ii. 497; 1913, ii. 719; 1914, 
ii. 800; 1915, ii. 214; 1917, i. 323; 1918, ii. 456; 1921, i. 392, ii. 355. 
statistics of. See Statistics. 
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Mrxico— 
steelworks in. 1920, ii. 363; 1921, i. 427. 
Mica Scutst, use of, for lining furnaces. 1919, ii. 466. 
Micrograpuxs, standard magnifications for. 1912, ii. 382. 
Microscoprs— 
Davon. 1920, i. 757. 
development and design of. 1920, i. 757 + 1921, ii. 414. 
Le Chatelier. 1912, ii. 615; 1920, i. 757. 
metallographic. 1912, ii. 615; 1913, ii. 676. 
petrographic. 1917, i. 304. 
Reichert’s. 1920, i. 758, ii. 392. 
use of, in the foundry. 1911, i. 606, ii. 571; 1912, i. 524; 1920, ii. 353. 
use of, in heat-treatment of steel. 1920, ii. 372. 
use of, in inspection of material. 1913, ii. 676; 1914, i. 716. 
Microscopic Anatysrs. 1911, i. 682; 1913, i. 676; 1920, ii. 312. 
Microscopic ConstrruENTS— 
nomenclature of. 1912, i. 578, ii. 375. 
order of formation. 1916, ii. 220. 
-Microscoric EXaAMINATION— 
of the depression made on steel by a conical point. €.S.M., 1911, iii. 216. 
ofiron ore. 1913, ii. 514; 1920, ii. 312; 1921, i. 376. 
of iron and steel. 1913, ii. 676; 1915, i. 620. 
method of preparing sections of fractures for. 1913, ii. 385 (Paper). 
of steel sheets. 1913, i. 676. 
MicrostRucTuRE— 
of alloy steel. 1913, i. 679. 
of ball-bearings. 1916, i. 388. 
of carbon steel. 1920, i. 756. 
of chromium steel. 1921, i. 467. 
of coal. 1913, ii. 536; 1914, 1.597; 1917, ii. 364; 1920, ii. 271; 1921, 
i, 385. 
of electric pig iron, 1912, ii. 582. 
of fire clays. 1917, i. 351. 
influence of annealing on, of hypoeutectic steels. 1919, ii. 528. 
influence of heat-treatment on. 1913, ii. 659. 
internal stresses in relation to. 1921, i. 459. 
of iron and steel. I911, i. 661, ii. 637; 1912, i. 581, ii. 585, 606; 1913, 
/i. 678, ii. 674; 1914, i. 715, 717; 1915, i. 621, ii. 24, 273 ; 1917, ii. 445 ; 
1919, i. 693 ; 1920, i.,757, ii. 389; 1921, i. 465, 467. 
of metallic silicides. 1911, i. 664. 
of meteoric nickel-iron. 1911, i. 663. 
of pure iron between Ar3 and Ar2. 1917, ii. 233 (Paper). 
- of sintered materials, 1913, ii. 523. 
study of, by means of polarised light. 1914, i. 716. 
and tensile properties, correspondence between. 1916, ii, 228. 
of tinplate. 1919, i. 695. 
of tires. 1911, ii. 640. 
of wrought iron, 1917, ii. 433; 1919, i. 693. 
Mippuieron Brigurerrine Process. 1911, ii. 490. 
MipvaLe STEEL AND ORDNANCE Co., open-hearth plant of. 1920, ii. 356. 
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Mixp Srrxv. See Steel, mild. 
Mines Dry Are Buast. 1911, ii. 540. 
Minnine Currer. 1917, i. 377. 
Mittom anp AskAam Company, iron ore mine of. 1916, i. 282. 
MiInisPpAuGH CENTRIFUGAL Castine Process. 1921, ii. 370. 
MinwavKee Roiiine-Mi1 Co., plant of. 1921, ii. 381. 
Minn-Gas— 
inflammability of. 1917, ii. 385. 
ignition of, by incandescent lamps. 1913, ii. 570. 
Mint Lamps, acetylene. 1917, ii. 385. 
Mine VauuaTion. 1914, i. 634; 1916, i. 300. 
MrInerRats, hardness of. 1911, ii. 621. 
Miners’ Diseases. 1912, i. 517; 1916, i. 414. 
Minette ORES— 
composition of. 1911, ii. 469. 
of Lorraine. 1914, ii. 145; 1916, i. 289; 1921, ii. 15. 
smelting of. 1915, i. 546. 
vanadium in. 1915, ii. 221. 


Mrverre District, economy of open-hearth process in the. 1914,i.671. See 
also Lorraine. 


Mrntna. See also Collieries and Iron Ore Mining. 
economics of. 1912, ii. 463; 1913, i, 522, 577, ii. 517, 573; 1914, i. 634; 
1920, ii. 342. 
at great depths. 1914, i. 628. 
history of. 1913, i. 522, ii. 518. 
nomenclature of. 1912, ii. 462. 
Minine Law— 
history of. 1913, i. 522. 
in America. 1912, ii. 463; 1916, i. 300. 
in Australia. 1912, ii. 517. 
in New Zealand. 1912, ii. 517. 
in Quebec. 1912, ii. 463. 
Mintne@ PLant, standardisation of. 1921, i, 461. 
Minnesora,ironorein. 1911,1.520; 1912, ii. 452; 1913,1.512; 1920, ii. 309 ; 
1921, i. 374. See also United States. 
Mrros System of heat-treating. 1921, ii. 392. 
Missourr. See also United States. 
coalin. 1913, i. 542. 
iron orein. 1912, ii. 452; 1913, i. 513. 
Mixers, Merau. 1911, i. 582, 11.558; 1912,1. 497, ii. 524; 1914, i. 644, it, 322 ; 
1915, i. 553, ii. 262; 1918, i. 490. 
desulphurisation in. 1917, ii. 392; 1919, ii, 485. 
reactions in. 1913, i. 584. 
Morrat-Inving Exucrric Furnace. 1914, i. 654. 
Morratr Direct Procuss. 1921, i. 409, 410, ii. 368. 
‘“Morssanire.”” 191], ii, 648. 
Mo.upavia, petroleum in. 1913, ii. 551. 
MotinDER Mrrnop of casting iron pipes. 1913, i. 612. 
Mott Burner for gas-fired boilers. 1917, i. 329. 
MoLyYBDENITE, identification of. 1918, ii, 433. 
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MotyspEnum— 

alloys of iron with. 1916, i. 376. 

analysis of. See Analysis. 

atomic weight of. 1916, i. 389. 

in coal, 1913, i. 536. 

influence of, on corrodibility of steel. 1914, i. 503 (Paper). 

melting point of. 1916, ii. 461. Z 

metallurgy of. 1917, i. 370. 

properties of. 1912, i. 589. 

pure, preparation of. 1917, ii. 457. 

recovery of, from wulfenite ores. 1919, ii. 463. 

solubility of. 1912, ii. 620. 

uses of. 1917, i. 286, 288, ii. 347; 1918, 1.473 ; 1920, 11.388; 1921, ii. 403. 
MotyspEnvum ALLoys, constitution of. 1913, ii. 685. 
MoLyspEnum-Copatt Atnoys. 1914, i. 730. 
Mo.LyBpENUM-CoBatr-Curomium AtLoys. 1913, i. 670. 


MoLyBpEenvM, [Ron AnD CaRBoN, chemical and mechanical relations of. 1916, 
i. 376 


MoLyBDENUM ORE— 
concentration of. 1912, ii. 457; 1917, i. 286, 11. 346; 1918, 1. 473. 
geology of. 1912,i.441; 1917, i. 286; 1918, i. 473, ii. 436. 
occurrence of molybdite in. 1920, ii. 311. 
preparation of. 1917, ii. 342. 
MoLyBDENUM ORE, GEOGRAPHICAL DISTRIBUTION— 
Canada. 1915, i. 489; 1918, ii. 433; 1920, 1.674; 1921, i. 371. 
Germany. 1921, ii. 336. ; 
Italy. 1912, i. 456. 
New South Wales. 1917, i. 286. 
New Zealand. 1916, ii. 381. 
Norway. 1917, i. 286; 1918, i. 472; 1921, ii. 336. 
Russia. 1912, ii. 457. 
South Africa. . 1916, i. 297. 
South-West Africa. 1915, ii. 217; 1916, i. 381. 
United States. 1917, i. 286; 1918, ii. 483; 1921, i. 375. 
world’s resources. 1915, ii. 219. 
MoLysBpENUM STEEL— 
constituents of. 1921, ii. 141 (Paper). 
corrosion of. 1916, i. 394. 
manufacture of. 1921, i. 422. 
manufacture of, in electric furnace. I911, 1. 592. 
properties of. 1915, i. 322; 1920, i. 752; 1921, i. 467, ii. 403; C.S.M., 
1913, v. 100. 
use of, for bridges. - 1921, ii. 404. 
use of, for guns. 1919, ii. 508. 
MonyBpENUM-TUNGSTEN STEELS, theory of. 1914, i. 727. 
MoLysBpENUM-TUNGSTEN System. 1916, ii. 460. 
MoLyBDENUM- VANADIUM STEEL, properties of. 1920, i. 752. 
Motyepire, occurrence of, in molybdenite ores. 1920, ii. 311. 
MonazitE, occurrences of, 1916, ii. 382; 1917, i. 288; 1918, ii. 436; 1920, 
ii. 312. 


v 
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Monn Gas-Propucer. I911, ii. 524; 1914, i. 616, 618; 1915, ii. 250, 251. 
Monp Sysrem of cleaning producer-gas. 1913, i. 566. 
Monet Merrat, properties and uses of. 1911, i. 670; 1912, ii, 608; 1919, 
i. 687; 1921, i. 467, ii. 415. 
Monk BripGE IRoNWORKS, visit to. 1912, 11. 409. 
Monks, Haut & Co., Lrp., new rolling-mills of. 1920, ii. 368. 
Monomerer Gas-Firep Furnace. 1915, ii. 293. 
Mont Crnis System of ammonia sulphate recovery. 1914, i. 607. 
Montana. See also United States. 
coalin. 1912, ii. 486; 1920, ii. 326. 
graphite in. 1912, ii. 469. 
iron orein. 1921, i, 374.. 
petroleum in. 1920, i. 700, ii. 334; 1921, i. 356., 
Monrrrey IRon AND STHEL Co., steelworks of. 1921, i. 427. 
Monuments, cast iron. 1917, ii. 401. 
Moore Gas-PrRopucer. 1913, i. 562, ii. 561; 1914, i. 618. 
Moors “ Lecrromett’”’ Furnace. 1921, i. 425. 
Morean Apparatus for determination of dust in blast-furnace gases. 1913, 
ii. 581. 
MorGan Gas-Propucer. 1915, ii. 248. ; 
Mor@an Sarety Device for wire-drawing blocks. 1914, i. 687. 
Morgan Wire-Rop Mitr. 1914, i.. 686. 
Morin Testing APPARATUS. 1921, ii. 397. 
Morocco— 
iron orein. 1913,i. 510, 17. 501; 1915, i. 482; 1920, ii. 309; 1921, 1. 373. 
petroleum in. 1913, i. 555. 
Mortars, refractory. 1921, i. 379, ii. 341. 
MosEtLxg, iron orein. 1921, ii. 34. 
Moror Car. See Automobile. 
Moutpine. See Foundry Patterns and Moulding and Foundry Sand. 
Moutps. See also Ingot Moulds. 
dressing of. 1916, ii. 425. ; 
drying stoves for. I911, ii. 569; 1913, ii. 606; 1914, i. 665. 
permanent, casting in. I911, i. 603, li. 568; 1912, ii. 545; 1913, i. 613, 
ii. 607; 1914, i. 665, ti. 330; 1917, ii. 399; 1918, i. 501, ii. 469; 1919, 
ii. 493; 1920, i. 712. 
Moxuam-pvu-Pont Procsss of iron ore concentration. 1914, i. 584. 
Mouturen Gas-WasHer. 1912, i. 502. 
MULLER Cokn-Oven. 1912, ii. 490. 
Munition Facrorins, organisation of. 1917, ii. 428. 
Mounirions— 
bibliography of gauges and gauge-making for. 1918, i. 529. 
manufacture of. 1915, i. 590, ii. 298; 1916, i. 362; 1919, ii. 509. 
specifications for. 1918, i. 544. 
Mynrs-WHaALry SHoventting Macuine. 1915, i. 534. 


N 
Naizs, manufacture of. 1913, i. 652. 


Nanoy, iron ore at. 1921, ii. 21. 
NapPHTHALINE, pure, from coal tar. 1920, i. 698. 
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Nasu Moror Works, heat-treating plant of. 1921, i. 437. 
Nartau. See also South Africa. 
coalin. 1917, ii. 365; 1920, ii. 326; 1921, i. 384. 
oil shales in. 1917, i. 321. 
Naruusius Exxorric Furnacr. 1911, ii. 592; 1912, i. 59 (Paper), 542, 
ii. 562 ; 1913, ii. 621; 1914, i. 680; 1917, ii. 412; 1921, ii. 378. 
Nationau Puysican LABORATORY, work of the.” 1916, ii. 467. 
NatronaL Researce Counc, Washington, U.S.A., work of. 1919, i. 133 
(Paper). 
NatrionaL Steet Founprias, MILWAUKEE, equipment of. 1921, ii. 373. 
Narturau-Gas. See Gas, natural. 
Nav Exvectric Furnace. 1913, ii. 621. 
NegELAND Meruop of charging blast-furnaces. 1915, i. 552. 
NELLEN Pir Prop. 1914, ii. 307. 
NeEuMANN Lines. 1914, ii. 380. 
Neumark Dust Separator. 1914, i. 645. 
Neyvapa. See also United States. 
magnesite in. 1921, i. 377. 
manganese in. 1921, i. 375. 
New Brunswick. See also Canada. 
coalin. 1921, ii. 347. 
manganese in. 1921, i. 371. 
tungsten ore in. 1912, ii. 457. 
New CAaLEeponia— 
chromiferous iron ore in. I911, ii. 483; 1913, i. 459. 
nickel ores in. 1917, i. 287. 
NEWFOUNDLAND— 
coalin. 1913, ii. 541; 1917, i. 312. 
ironorein. 1911, ii.476; 1913,1.511; 1916, i. 292, ii. 376; 1918, ii, 431 ; 
1919, i. 617; 1920, i. 668. ‘ 
manganese ore in. 1917, i. 284. 
mineral resources of. 1921, i. 373. 
petroleum in. 1915, ii. 244. 
New Guinea, petroleum in. 1915, i. 523. 
New Jersey, iron orein. 1911,i1. 521; 1921, i. 374. 
Newxirk Evectric Furnace. 1921, i. 426. 
New Mexico. See also United States. 
coalin. 1912, i. 469; 1921, ii. 348. 
manganese ore in. 1920, i Olio 
molybdenum in, 1921, i. 375. 
petroleum in. 1920, ii. 335. 
vanadium in, 1911, i. 525. 
New Soutra WaLes— 
coalin. 1919, ii. 473. 
coke industry of. 1917, i. 319. 
iron industry of. 1912, i. 506. 
jron ore in. 1915,i. 484; 1919, i. 617. 
molybdenite in. 1917,i. 286. 
Newren Curona. 1911, 1. 591; 1918, ii. 466. 
Newton Steet Co., sheet mills of. 1921, i. 432. 
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New York. See also United States. 
graphite mines in. 1912, ii. 469. 
iron ore in. 1912, i. 438; 1913, 1.514; 1914, i. 576; 1920, i. 671. 
petroleum in. 1920, ii. 334. 
New ZEaLtanp— 
brown coalin. 1919, ii. 474. 
electric steel foundries in. 1919, ii. 495. 
iron sands of. 1917, i. 342, ii. 341; 1920, i. 669. 
mineral industry of. 1913, i. 709. 
mining law. 1912, ii. 517. 
molybdenum oresin. 1916, ii. 381. 
petroleum in. 1911, i. 557; 1912, 1.476; 1914, i. 613. 
utilisation of titaniferous iron ore in. 1920, i. 201 (Paper). 
tungsten in, 1916, i. 297, ii. 382. 
NIcHROME, composition and properties of. 1916, ii. 458; 1917, i. 406, i1. 449. 
NickEL— 
allotropic transformation of. 1919, ii, 532. 
analysis of. See Analysis. 
atomic weight of. 1914, ii. 382. 


chemical and mechanical relations of, with tungsten, iron and carbon. 
1914, i. 726. 


contraction of, in a magnetic field. 1915, ii. 316. 
cooling curve of. 1915, i. 623. 
deposition of. 1917, ii. 430; 1918, 1.556; 1921, i. 449, ii. 395. 
fusion point of. 1921, ii. 415. 
_ history of. 1911, i. 695. 
influence of, on corrosion. 1917, i. 418. 


influence of, on iron and steel. 1911, i. 668; 1912, 11. 583; 1916, ii. 83 ; 
1919, ii. 517; 1920, 11.380. 
influence of tantalum on. 1916, i. 390. 
magnetic properties of. 1912,1.577; 1917, ii. 445. 
metallurgy of. 1921, i. 467. 
refining in Canada. 1918, ii. 510. 
solubility of carbon in. 1912, ii. 604. 
solubility of hydrogen in. 1912, i. 588. 
thermo-electric properties of. 1915, i. 316. 
uses of. 1920, ii. 374. 
Nioxet AuLoy (burrowite). 1921, i. 422. 
Nicxret Anopzs, welding of. 1917, ii. 429. 
Nick®L-CaRBON System. 1916, ii. 460. 
Nioxen Cast Iron. 1921, ii. 370. 


Nickrt-Curomium ALLoys, composition and properties of. 1920, i. 754; 1921, 
i. 467 


Nioxet-Curomium-Coprrer ALLOYS, composition and properties of. 1917, i. 


NickeL-Curomium Foraines. 1919, ii. 231 (Paper). 

NickxeL-Curomium Strpr— 
brittleness in. 1919, ii, 325, 329 (Papers) ; 1920, i, 613, ii. 171 (Papers). 
case-hardening properties of. 1921, ii. 386. 
characteristic curves of. 1921, ii. 128. 
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Nicke.-Cxromium Srrrtr— 
composition and properties of. 1917, i. 403. 
corrodibility of. 1912, i. 249 (Paper); 1913, i. 388 (Paper). 
forging tests of. 1921, i. 441. 
heat-treatment of. 1919, ii. 507. 
influence of deoxidation on. 1921, i. 429. 
manufacture of. 1912, ii. 554. 
substitutes for. 1920, i. 753. 
tests on, after failure in service. 1918, i. 533. 
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transformation points of. 1913, ii. 682; 1914, i. 720; 1918, i. 550, ii. 501. 


use of, for sheets. 1921, ii. 405. 
NickrL-Copatr ALLOYS, magnetic properties of. 1912, ii. 599. 


NicKEL-Coprer STEEL, manufacture of, from Sudbury ores. 1918, ii. 475; 


1921, i. 422. 
NicKxet-IRon ALLoys— 
constitution of. 1920, ii. 39 (Paper). 
electrolytic deposition of. 1918, ii. 505. 
properties of. 1914, i. 729; 1921, i. 463. 
Nicke.-IRon-Coprrer AtLoy. 1912, i. 587. 


NicKkrL-MANGANESE ALLOYS, influence of heat-treatment on magnetic proper- 


ties of. 1912, ii. 598. 
NicKEL-MANGANESE-COPPER STEEL, properties of. 1916, ii. 457. 
NICKEL ORE, preparation of. 1917, i. 290. 
NICKEL ORE, GEOGRAPHICAL DISTRIBUTION— 
Canada. 1917, i. 287, ii. 342; 1921, i. 371. 
Celebes. 1919, i. 624. 
Germany. 1918, ii. 510. 
Italy. 1917, i. 287. 
New Caledonia. 1917, i. 287. 
South Africa. 1919, i. 642.. 
United States. 1912,i. 441; 1921, i. 375. 
Nicken Ox1p#s, reduction of, by solidiron. 1916, ii. 246 (Paper). 
NicKEL-Siuicon STEEL, properties of. 1921, ii. 405. 
NIcKEL STEEL— 
case-hardening of. I911, ii. 594; 1921, ii. 386. 
classification of. 1917, ii. 448. 
corrosion of. 1912, i. 249 (Paper); 1913, i. 388 (Paper). 
critical ranges of. 1920, ii. 372. 
elasticity of. 1919, ii. 532; 1921, i. 457. 
expansion of. 1911, i. 669, ii. 631; 1912, i. 569; 1920, ii. 387. 
heat-treatment of. I911, ii. 601; 1915, i. 586; 1917, ii. 448. 
influence of gases on. 1914, i. 730. 
irreversibility of. 1918, ii. 505; 1919, ii. 353 (Paper). 
manufacture of, in crucibles. 1911, ii. 581. 
magnetic properties of. 1911, i. 375 (Paper); 1912, ii. 304 (Paper). 


properties of. 1913, i. 671; 1915, i. 609; 1916, ii. 243 (Paper), 454. 


1917, ii. 448; 1919, ii. 349 (Paper); 1921, i. 466. 
riveted joints, tests of. 1911, i. 648, ii. 617. 
specific volumes of. 1914, ii. 388. 
tension tests of. 1921, i. 456. 
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NicKEL STEEL— 
thermal and electric conductivity of. 1918, ii. 504; 1921, i. 463. 
transformations of. 1912, ii. 295 (Paper); 1920, ii. 388. 
use of, for bridges. 1911, i. 656; 1916, 1. 379. 
use of, for sheets. 1921, ii. 405. 
Nicxeu-Tunesten ALtLoys. 1921, ii. 404. 
Nicu-Strey. See Nickel-Copper Steel. 
Niceris, coalin. 1912,i1.466; 1914, i. 601, ii. 289; 1917,i. 311; 1920, ii. 326. 
Nitrate Inpustry. 1916, ii. 473. 
Nitric Acip— 3 
detection of strain in steel by reaction with. C.S.M., 1918, ix. 1. 
Heeusser’s process for manufacture of, from coke-oven gas. 1913, i. 550. 
NirrRogEN— : 
action of, on manganese. 1915, ii. 65. 
atmospheric, use of coke-oven gas for fixation of. 1912, ii. 492. 
atomic weight of. 1911, i. 690; 1912, i. 613. 
fixed, coal and coke by-products as sources of. 1917, i. 316. 
influence of, on critical ranges of iron-carbon alloys. 1912, ii. 210 (Paper). 
influence of manganese on absorption of, by iron. 1915, ii. 62. 
influence of, on iron and steel. 1913, ii. 665; 1914, i. 721; 1915, ii. 47 
(Paper); 1916, ii. 452; 1917, 1.402; 1920, i. 745; 1921, i. 464, ii, 414. 
influence of vanadium and titanium on, in iron alloys. 1916, ii. 452. 
influence of, on weld metal. 1919, ii. 513. 
recovery of, from oil shales. 1920, ii. 337. 
NirrocEn AnD Iron. 1912, ii. 210 (Paper). 
Nirroso R-Saur for detection of cobalt. 1921, ii. 420. 
Nopu.isine. See Iron-Ore Preparation. 
NomMENCLATURE— 
of electric welding. 1919, i. 679. 
in the iron and coal trades. 1916, ii. 420. 
of iron and steel. 1911, i. 660, ii, 633; 1912, ii. 374, 606. 
of machine tools. 1913, ii. 636. 
of metallography. 1912, ii. 382. 
of microscopic constituents. 1912, i. 578, ii. 375; 1916, ii, 220, 222. 
of mining, 1912, ii. 462, 
of the oxides of carbon... 1912, i. 613. 
of technical quantities. 1912, ii. 386. 
NorDENNSON GAS-PRoDUCER. 1912, ii. 502. 
Norrotk, oil shales of. 1917, i. 320; 1921, i. 391. 
Normanpdy. See also France. 
coal and iron industry of. 1917, ii. 470. 
iron in. 1913, 11.496; 1914, ii. 136; 1919, ii. 459; 1920, 1.670; 1921, 
ne SG 
Norsk Roiuine-Mimu Co., new tinplate mill. 1920, i. 729. 
NoRTHAMPTONSHIRE, ironstones of. 1918, i. 81. 
Norru Carouina. See also United States. 
chromite in. 1920, i. 674. 
peat in, 1920, i. 693. 
NoRTHBURN STEELWORKS, new plant of. 1920, i. 721. 
Nortu-HastTern Steet Co., Lrp., coke-oven plant of. 1921, ii. 351. 
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Norton Rou-GRINDING MAcutne. 1913, ii, 633 ; 1914, ii. 346. 
Norway— 
electric smelting in. 1917, i. 367; 1918, i. 495. 
ironorein. 1911, ii. 473 ; 1912, i. 482, ii. 447; 1913, 1.507; 1919, ii. 460 ; 
1920, i. 670. 
iron industry in. 1918, ii. 509. 
manufacture of ferro-silicon in. 1917, i, 426, 
molybdenite in. 1917, i. 286; 1918, i. 472; 1921, ii, 336. 
rolling-mills in. 1920, i. 729. 
Notcu Errecr. 1921, ii. 401. 
Norcuep Bars. See Test Bars. 
NorrinGHAMSHIRE, coalin. 1912, ii. 479; 1920, i. 692. 
Nova Scotta. See also Canada. 
coalin. 1912, ii. 484. 
‘coking plant at. 1920, ii. 330. 
iron ore in. 1912, ii, 450. 
iron and steel industry of. 1914, i. 755. 
manganese orein. 1912, ii. 456; 1921, i. 371. 
molybdenite in. 1921, i. 371. 
oilshalein. 1912, ii. 496. 
petroleum in. 1913, i. 555. 
NoyYELLES-GopAUuLT Works, destruction of, 1920, ii, 362. 
NYASSALAND, coalin. 1912, ii. 480. 


OccLtuDED Gases. See Gases. a 
Opuine Magnetic SpPpaRator. 1911, i. 530. 
_ OFCHELHAUSER GAS-ENGINE. 1912, ii. 180. 
Ouro. See also United States. 
iron industry of. 1921, i. 408. 
natural-gasin. 1918, ii. 458. 
petroleum in. 1920, ii. 334. 
Om. See also Fuel and Petroleam— 
boring for. 1914, ii. 300; 1915, ii. 245. 
calorific value of, determined by the coal calorimeter. 1917, 1. 325; 1918, 
ii. 447 
crude, producer-gas from. 1912, i. 483. 
flow of, in pipes. 1914, ii. 301; 1916, i. 320, ii. 406; 1921, i. 393. 
migration of. 1920, i. 699. 
production of, from coal, 1914, ii. 294; 1916, i. 318; 1919, ii. 477; 
1920, ii. 338; 1921, i. 380, 385. 
production of, from peat. 1915, i. 526. 
sources of supply. 1917, 1. 372. 
transportation of. 1913, ii. 554; 1920, i. 701. 
use of, in cleaning coal. 1921, ii. 359. 
Or Burners for metal-heating furnaces. 1914, i. 614; 1917, i. 379; 1919 
i, 644; 1921, ii. 374. 
Om Furir— 
properties and composition of. 1920, ii. 323. 
specifications for. 1912, ii. 499. 
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Om Furt— é 
spontaneous ignition of. 1917, i. 325, ii, 375; 1920, Moo te s 
substitutes for. 1915, i. 525. 
use of. 1912, i. 476, ii. 499; 1913, i. 558, 611; 1917, i. 326; 1918, 
i. 500, ii. 457; 1920, i. 701, ii. 338; 1921, i. 393. - 

use of, for air furnaces. 1920, i. 711. 

use of, under boilers. 1915, ii. 246; 1920, ii. 338; 1921, ii. 357. 

use of, for case-hardening furnaces. 1918, i. 525. 

use of, for converters. 1911, ii. 563; 1912, i. 517. 

use of, for cupolas. 1916, i. 320; 1921, i. 411. 

use of, for forges. 1911, i. 607. 

use of, in foundries. 1911, ii. 560; 1913, i. 611, ii. 599; 1914, i. 660; 
1915, ii. 269; 1916, i. 339; 1917, i. 326; 1918, i. 500; 1921, i. 411. 

use of, for locomotives. 1916, ii. 406. 

use of, for metallurgical furnaces. 1916, i. 319, ii. 405; 1917, i. 326; 
1920, i. 701, 726, ii. 338; 1921, i. 393. 

use of, in the Navy. 1913, ii. 555. 

use of, for open-hearth furnaces. 1912, i. 515, ii. 543; 1913,i1. 611; 1915, 
i. 561, ii. 278; 1916, i. 345; 1917, i. 404. 

use of, for reheating furnaces. 1913, ii. 638. 

use of, for welding. 1914, ii. 359. 

value of. 1913, ii. 533. 
Om Reeions, earth temperatures in. 1912, i. 476. 
Om SHALE— 
distillation of. 1913, ii. 554; 1918, ii. 456; 1920, ii. 337; 1921, i. 393, 
ii. 356. 

Kimmeridge. 1919, i. 642. 

origin of. 1916, i. 316. 

production of gasoline from. 1917, i. 325, 

recovery of nitrogen from. 1920, ii. 337. 

retorting of. 1920, i. 700. 

transport of. 1912, ii. 499. 

Ort SHALE, GEOGRAPHICAL DISTRIBUTION OF— 

Brazil, 1921, i. 391. 

Canada. 1912, ii. 496. 

France. 1919, ii. 477. 

Germany. 1920, ii. 333; 1921, i. 392. 

Natal. 1917, i. 321. ; 

Queensland. 1916, ii. 404. 

Scotland. 1912, ii. 494; 1913, ii. 551; 1916, i. 317, ii. 404; 1917, i. 320; 
1920, i. 699; 1921, i. 391, ii. 356. 

Sicily. 1915, i. 520. 

Tasmania. 1913, i. 557. 

United Kingdom. 1912, i. 473; 1917, i. 320; 1919, i. 642; 1920, i. 699. 

United States. 1913, ii. 553; 1917, ii. 374; 1919, ii. 478; 1920, i. 700, 
li. 336; 1921, i. 392, ii, 356. 

Or SHauy Inpustry. 1921, i. 391. 

Om-WELL PRAcTICE, economics of. 1915, ii, 245. 

Om-WELLS— 
control of. 1916, i. 320. 


drilling of. 1912, ii. 499; 1915, ii. 246; 1917, i, 323; 1920, ii. 337, 
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O1- WELLs— 
equipment of. 1920, ii. 337. 
gas from. 1919, i. 643. 
value of. 1920, i. 701, ii. 339. 
OxuaHomMa, See also United States. 
asphalt deposits in. 1913, i, 560. 
coalin. 1912, ii. 486. y 
petroleum in. 1912, 1.475; 1920, ii. 331. 
Ontario. See also Canada 
iron orein. 1912, ii. 450; 1913, i. 510,511; 1921, ii. 335. 
molybdenite in. 1921, i. 371. 
sintering of low-grade iron ores of. 1917, i. 291. 
Opren-HEartH FuURNACE[S|— 
acid, deoxidation and influence of lime on equilibrium of. 1919, i, 255 
(Paper). 
energne appliances for. 1911, i. 619, ii. 583; 1912, i. 536, ii. 556; 1913, 
i. 624, : 
combination of, with electric furnace. 1913, ii. 344, 616; 1915, ii. 280. 
cooling devices for. I911, ii. 583; 1913, ii. 234, 614; 1919, i. 668, ii. 497. 
design and construction of. 1911, ii. 582; 1913, i. 196 (Paper), 619, ii. 232 
(Paper), 612; 1915, ii. 278; 1916, i. 346; 1917, ii. 402; 1918, ii, 289 
(Paper); 1920, i. 714, ii. 359; 1921, ii. 374. 
‘dimensions of, 1911, ii. 582; 1918, i. 513. 
heat efficiency of. 1914, ii. 337. 
heat transfer in. 1921, ii. 375. 
manufacture of ingotironin. 1911, ii. 607; 1915, ii. 277; 1921, i. 420. 
manufacture of manganese steel in. 1920, ii. 357. 
oil burners for. 1921, ii. 374. 
Orth system of roof construction for. 1916, i. 346. 
ports. 1914, ii. 336; 1915, 1.572; 1920, ii. 359; 1921, i. 418, ii. 374. 
ports, Egler. 1921, ii. 374. 
ports, McKune. 1921, i. 418, ii. 374. 
recovery of zinc from scrap in. 1920, ii. 358. 
regenerators. 1913, i. 622; 1915, ii. 278; 1916, ii, 429; 1919, ii. 497; 
1920, ii. 359. 
reinforced basic lining for. 1917, ii. 404. 
repairing of. 1915, i. 572; 1917, ii. 403. 
reversing valves for. I911, i. 619, ii. 586; 1915, i. 572; 1916, i. 346; 
1918, ii. 473; 1919, i. 663; 1921, ii. 374. 
slag pockets for. 1913, i. 619; 1919, ii. 497; 1921, i. 418. 
use of sand for. 1918, ii. 443. 
use of cement doors for. 1914, ii. 336. 
use of, for steel foundries. 1911, ii. 563; 1912, i. 515, li, 642; 1913, 
i. 610; 1914, i. 661; 1915, i. 561; 1918, i. 500. 
Opren-HeEarti FuRNAcES, SPECIAL TYPES— 
Bernhardt. 1913, ii. 613. 
Bidermann-Harvey. . 1911, i. 618; 1912, i. 535. 
Campbell. 1912, i. 515; 1917, i. 361. 
Carr. 1912, ii. 542. : 
duplex. . 1913, i. 620. 
Friedrich. 1911, ii. 582; 1913, ii. 614; 1914, i. 675, 
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Opren-HEARTH FURNACES, SPECIAL TYPES. 
Maerz. 1913, ii. 612; 1921, i. 420. 
Pencoyd. 1913, ii. 233. 
Talbot. 1914, i. 51 (Paper), ii. 336. 
tilting. 1918, i. 513; 1920, ii. 357. 
Orrn-Huarru Pracrice. 1911, i. 617, ii. 582; 1912, i. 534, ii. 554; 1913, 
i. 621, ii. 615; 1917, ii. 267 (Report); 1920, i. 714, 11. 356. 
acid. 1916, i. 345; 1917, ii. 181 (Paper); 1918, i. 372; 1920, i. 715, 
li. 356 
basic. 1911, i. 617; 1918, i. 453, 510; 1920, i. 715; 1921, i. 419. 
basic, use of manganiferous iron in. 1918, i. 511; 1921, 1. 419. 
behaviour of sulphur in. 1920, i. 715. 
comparison of, with electric furnace practice. 1915, ii. 280. 
costs of. 1916,1. 345; 1920,i. 710; 1921, ii. 370. 
deterioration of refractory materials in. ©.S.M., 1916, vii. 18, 172. 
development of, during 1878-1910. 1912, i. 31. 
economy of. 1914, i. 671; 1915, i. 570. 
history of. 1913, i. 630. 
reactionsin. 1913, i. 621. 
reduction of silicon from the slag in. 1920, i. 287 (Paper). 
slag conditions in. 1920, i. 265. 
temperature measurements in. 1917, i. 364, ii. 406. 
use of blast-furnace gasin. 1912,1.500; 1914, ii.337; 1920,i.715; 1921, 
ii. 376. 
use of briquettes in. 1912, i. 534. 
use of brown coalin. 1913, i. 623; 1920, i. 715; 1921, ii. 376. 
use of brown coal producer-gas in. 1921, i. 376. 
use of coke-oven gasin. 191], i. 618; 1912, i. 472, ii. 492; 1915, ii. 239 ; 
1917, ii. 378; 1920, i. 714; 1921, i. 418, i. 376. 
use of cupolasin. 1915, ii: 268; 1921, ii. 375. 
use of electric pig ironin. 1913, i. 622. 
use of fluorsparin, 1921, i. 421. 
use of liquid ferro-manganese in. 1918, ii. 472. 
use of oilfuelin. 1912, i. 515, ii. 543; 1913, i. 611; 1915, i. 561, ii. 278; 
1916, i. 345; 1917, ii. 404. 
use of producer-gasin. 1918, i. 510; 1920, i. 715; 1921, ii. 376. 
use et Nae coalin. 1913, i. 623; 1916, ii. 429; 1920,1. 690; 1921, 
ii, 346. 
use of silico-caleium. 1911, i. 618, ii. 583. 
use of tarin. 1913, ii. 617; 1915, ii. 36 (Paper); 1921, ii. 374. 
use of wood fuelin. 1915, i. 572. 
use of waste heat from. 1914, ii. 337; 1915, ii. 279; 1917, i. 364; 1918, 
ii. 319 (Paper); 1921, i. 398. 
Orrn-Hnarrn StpEet— 
acid, investig&tion upon a cast of. 1917, ii. 209 (Paper). 
acid and basic, comparative heat-treatment of. I911, ii. 600. 
elastic limit of. 1917, i. 401. 
manufacture of, with reference to improvement in yield. 1912, ii. 91 
(Paper). 
oxygen content of. 1914, ii. 181 (Paper). 
for manufacture of tools. 1921, ii. 389. 
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ORDNANCE. See also Guns. 
manufacture of. 1911, i. 640; 1913, i. 652; 1918, i. 504; 1920, ii. 378. 
naval, development of. 1918, ii. 489. 
Orx[s]. See also under specific headings. 
and iron-making material, valuation of. 1920, i. 149 (Paper). 
microscopic analysis of. 1920, ii. 312. 
Orne Drpostrs— 
formation of. 1919, ii. 458, 
geology of. 1913, i. 506; 1920, i. 668. 
origin of. 1912, i. 430. 
Ore Process, development of, in Germany. 1911, i. 618. 
ORE RESERVES, valuation of. 1913, i. 522. : 
ORMESBY IRoNWoRKS, blast-furnaces of. 1915, i. 553; 1921, i. 401. 
OrsAT Apparatus for gas analysis. 1912, ii. 629; 1913, i. 697. 
ORTMANN Rowiine-Mitt Courtine. 1915, ii. 289. 
OsBorn Movunpine Macuine. 1911, ii. 568; 1915, i. 565. 
OsMONDITE— 2 i 
definition of. 1912, ii. 378. 
in hypo-eutectic steels. 1912, i. 583. 
*“OsmuND ”’ SMELTING FurRNacE. 1911, ii. 553. 
“*OSMUNDSERN.” 1911, ii. 553. 
Otro CoKkE-OvEN. 1913, i. 547, ii. 546; 1914, ii. 291; 1915, i. 514. 
Otto Gas-PropuceR. 1913, i. 563. 
Orto-HiicEnstock Cokn-Oven. 1911, ii. 512; 1912, 11.491; 1914, i. 605. 
Otro-HorrMaNNn CoKE-OvEen. 1912, ii. 490. 
Otro SatTuRATOR. 1914, i. 607. < 
Otto System of ammonia sulphate recovery. 1914, i. 607. 
OuGREE-MARTHAYE WoRKS, description of. 1913, ii. 453. 
OVERSTRAIN, influence of, on strength of metals. I911, ii. 614; 1914, ii. 365; 
1915, i. 597; 1921, i. 455, ii. 401. 
Ovirak Native Iron. 1911, i. 525. 
OXFORDSHIRE, ironstones of. 1918, i. 91. 
OxIDATION— 
of coal. 1912, ii. 479; 1915, i. 506, ii. 232; 1917, i. 309; 1919, i. 638; 
1921, i. 386. 
of metals. 1920, i. 738; 1921, ii. 392. 
of steel. 1913, ii. 615; 192], ii. 384. 
OxrpEs. See also under specific headings. 
melting points of. 1913, ii. 695. 
of nickel and copper, solid, reduction of, by solid iron. 1916, ii. 246 
(Paper). 
Oxy-ACETYLENE WeLDING. See Welding and Cutting. 
OxyqEun— 
analysis of. See Analysis. 
in blast, influence of, on fuel economy. 1920, ii. 102, 106, 107. 
in blast-furnace gas. 1920, i. 707. 
in coal. 1913, ii. 537; 1914, ii. 288; 1916, ii. 396; 1921, ii. 349. 
compounds in steel. 1918, i. 517. 
content of open-hearth steel. 1914, ii. 181 (Paper). 
cupric etching effects produced by. 1921, i, 277 (Paper). 
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OxYGEN— 
- enrichment of blast. 1912, i. 498; 1913, i. 583; 1915, ii. 259; 1916, 
i. 331; 1920, ii. 346. 
influence of, on alloys. 1913, i. 675. 
influence of, on cast iron. 1914, i. 721; 1916, i. 369; 1919, ii. 516. 
influence of, on charcoaliron. 1914, ii. 338. 
influence of, on pure iron. 1915, ii. 157 (Paper). 
influence of, on steel. 1916, ii. 452; C.S.M., 1916, vii. 68. 
influence of, on weld metal. 1919, ii. 513. 
solid solution of, iniron. 1921, i. 271 (Paper). 
use of, in blast-furnace operations. 1911, i. 580, ii. 541; 1913, ii. 226 
(Paper) ; 1916, ii. 418. 
Oxya@En, IRon AND Caron, cherhical equilibrium between. 1921, i. 436. 
OzoKxERITE. 1914, i. 615. 


Pacrric Coast— iB? 
chrome sands on. 1919, i. 624, ii. 462; 1921, ii. 363. 
ironworks of. 1913, ii. 583. 

Paints, protective, for iron and steel. 1912, ii. 385,615; 1916, ii. 466; 1921, i. 
365 (Paper), 469; C.S.M., 1911, iii. 46; 1912, iv. 1; 1918, ix. 77. See 
also Corrosion. 

PALLISER PROJECTILES, composition of. 1913, ii. 248. 

- PALMER’S SHIPBUILDING & IRon Co.— 
blast-furnace plant of. 1920, ii. 340. 
gas-cleaning plant of. 1921, i. 75 (Paper). 

PAaNAMA— 

manganese ore in. 1920, ii. 310. 
petroleumin. 1913, i. 556. 

Parva, petroleum in. 1913, ii. 553; 1915, ii. 245; 1920, ii. 336. 

PaRAFFIN HypDROCARBONS, chemistry of the. 1917, i, 324. 

PARAFFIN Oits, fractionation of. 1917, i. 324. 

Paragon Exvecrric Furnacn. 1911, i. 623; 1912, i. 542. 

PaRaGuay, economics of iron-ore mining in, 1921], ii. 338. 

Parker Rust-PRoormne Procuss. 1918, i. 555; 1920, i. 760. 

PaRR CALORIMETER. 1915, i. 503. 

PaTAGonta, petroleum in. 1913, i, 556. 

Patterns. See Foundry Patterns, 

PaTTERSON Castine Macutne. 1915, i. 552. 

PEARLITE— \ — 

definition of. 1912, ii. 378. 

formation of. 1914, i. 718. 

influence of cold-work on divorce of. 1918, i. 353 (Paper). 

influence of titanium on the formation of. 1918, i. 547. 

notes on. 1916, ii. 210 (Paper). 

Prat— 

bibliography of. 1911, i. 547. 

coking of. 1914, ii. 295; 1919, i. 641. 

Ekenberg process. 1918, i. 486. 

preparation and uses of. 1911, i. 547, ii. 511; 1912, i. 469; 1913, ii. 543; 
1914, ti. 290; 1915, i. 513; 1916, i. 311, ii. 394; 1917, i. 313, ii. 366, 
367; 1918, ii. 452; 1920, ii. 327; 1921, ii. 349. 
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Prat— 
age of by-products from. 1911, i. 548, ii. 524; 1915, i. 516; 1918, 
ii. : 
recovery of oilfrom. 1915, i. 526. 
EAT, GEOGRAPHICAL DistRIBUTION— 
Canada. 1915, ii. 235; 1916, ii. 398; 1918, ii. 452. 
Treland. 1917, ii. 366; 1920, ii. 326; 1921, i. 386, 
Russia. 1912, 11.487. 
United Kingdom. 1920, ii. 326; 1921, ii. 347. 
United States. 1916, ii. 398; 1920, i. 693; 1921, ii. 347. 
Peat-Gas, use of, for power purposes. I911, ii. 523; 1912, i. 482, ii, 504; 
1913, i. 566, ii. 562; 1919, i. 481; 1921, i. 395. 
PxuLLiIn Testing APPARATUS. 1920, ii. 380. 
Prencoyp Opren-HeartH Furnace. 1913, ii. 233. 
PENNSYLVANIA. See also United States 
coalin. 19412, i. 469; 1919, ii. 474; 1921, i. 385. 
graphite industry of. 1913, i. 530. 
iron ore in. 1911, i. 521; 1912, i. 439, ii. 452. 
mineral resources of. 1921, ii. 337. 
petroleum in. 1912, i. 475, 11.498; 1920, ii. 334. 
uranium orein. 1915, i. 489. 
PENNSYLVANIA ForGE Co., rolling-mills of. 1921, i. 432. 
PrEns, manufacture of. 1916, i, 365. 
PERSIA— 
coalin. 1920, ii. 325. 
petroleum in. 1914, i. 610; 1915, 1. 521; 1919, i. 642; 1920, ii. 333. 
PrERU— 
coalin. 1918, ii. 457; 1920, ii. 326; 1921, i. 384. 
iron ore in. 1921, i. 373. 
mineral industry of. 1921, ii. 336. 
petroleumin. 1911, i. 557, ii.517; 1913, i. 556, 709; 1914, i, 612, ii. 300 ; 
1917, i. 323; 1920, ii. 335. 
vanadium deposits of.. 1912, ii, 458; 1916, i. 298; 1921, ii. 336. 
PETROL— 
recovery of, from natural-gas. 1920, ii. 339; 1921, i. 394. 
substitutes for. 1915, i, 525. 
Prtroteum. See also Oil Fuel. 
analysis of. See Analysis. 
chemistry of. 1911, ii. 517; 1921, ii. 356. 
composition of. 1912, i. 473.; 1915, 1. 519. 
dehydrating of. 1915, i. 524. 
distillation of. 1914, ii. 301; 1917, ii. 375; 1920, ii. 337; 1921, ii. 356. 
flash-point of. 1913, ii, 555. 
gasification of, Rincker and Wolter process. 1913, i. 565. 
geological distillation of. 1920, ii. 332. 
geology of. 1911, i. 552, ii. 513 ; 1912, ii. 494; 1913,i. 551; 1914, i. 610; 
1915, i. 519; 1918, ii. 454; 1920, i. 699, ii.-331. 
history of. 1914, ii. 303. 
manufacture of compressed-gas from. 1914, ii. 301. 
manufacture of gasoline from. 1915, ii. 246; 1916, i. 319, ii. 406. 
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PETROLEUM— 

manufacture of producer-gas from. 1911, ii. 523; 1912, i. 483. 

measuring and cleaning of. 1917, ii. 375. 

origin of. 1911, i. 552, ii. 513; 1912, i. 472, 11. 493; 1913, i, 550, ii. 550 ; 
1914, i. 609, ii. 295; 1915, i. 518, ii. 242; 1916, i. 316, ii. 403 ; 1917, 
i. 319; 1919, ii. 476; 1920, i. 699; 1921, ii. 354. 

properties of. 1915, i. 524, ii. 246. . 

' radio-activity of. 1911, i. 557. 

recovery of by-products from. 1916, i. 318; 1917, i. 324, li. 376. 

recovery of, from unconsolidated sands. ~ 1917, i. 323. 

refining of. 1913, ii. 554; 1915, i. 524; 1921, i. 393. 

search for. 1919, ii. 476. 

specific gravity of. 1913, i: 558. 

specific heat of. 1914, ii. 301. 

specifications for. 1913, ii. 555. 

spontaneous ignition temperatures of. 1920, 1. 337. 

statistics of. See Statistics. 

storage and transport of. 1911, i. 558, ii. 518; 1912,1.477; 1913, ii. 555 ; 
1914, ii. 302; 1915, ii. 246; 1920, i. 701. 

sulphur in. 1917, 1. 324, ii. 375. 

technology of. 1917, ii. 372; 1920, ii. 337. 

testing of. 1911, i. 558. 

uses of. 1911, i. 558, ii. 518; 1913, ii. 555; 1914, i. 614, i: 302; 1915, 
ii. 246; 1920, ii. 338. 

PETROLEUM, GHOGRAPHICAL DISTRIBUTION OF— 

Argentina. 1911, i. 557, ii. 516; 1912,1.476; 1914,1. 612; 1915, i, 523; 
1916, i. 318; 1917, ii. 374; 1919, i. 643; 1920, ii. 335. 

Asia.’ 1914, 11. 297. 

Australia, 1921, ii. 355. 

Austria. 1912, i. 473, ii. 494; 1913, 1. 551; 1915, i. 243. 

Bolivia. 1912, ii. 498; 1913, i. 556; 1914, ii. 300; 1919, i. 643. 

Borneo. 1921, i. 391, ii. 355. 

Brazil. 1921, i. 391, ii. 355. 

British Empire. 1914, ii, 406; 1920, ii. 333. 

Burma. 1912, i. 474, ii. 496; 1913, i. 553, 708, ii. 552. 

‘Canada. 1912, i. 474; 1913, i. 555, ii. 552; 1914, i. 610, ii. 298; 
1915, i. 521, ii. 243; 1916, i. 317, ii. 404; 1917, i, 321, ii. 373; 1918, 
ii. 455 ; 1920, i. 700, ii. 334; 1921, i. 391, ii, 355. 

Chili. 1912, ii. 498; 1917, i. 323, ii. 375. 

China. 1912,1.474; 1915, 1. 520; 1916, ii. 405. 
Colombia. 1913, ii. 553; 1920, ii. 335. 

Cuba, I1911,1.556 1917, ii. 374. 

Dutch East. Indies. 1911, i. 554; 1921, i: 391. 
Egypt. 1912, ii. 496; 1920, i. 700. 

Eucador. 1919, ii. 479, 

Formosa. 1914, ii, 298. 

France. 1920, i. 700 ; ii. 333; 1921, i..391. 
Germany. 1911, ii. 513; 1913, ii. 551. 

Gold Coast. 1913, i. 554. 

Hungary. 1912, ii. 495. 

India. 1912, 1.474; 1914, ii. 297; 1917, ii. 373; 1919, ii. 478. 
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PETROLEUM, GEOGRAPHICAL DISTRIBUTION OF— 

Italy. 1912, ii. 495; 1915, i. 520. 

Japan. 1911, i. 553, ii. 514; 1917, i. 321; 1919, i. 643. 

Java. 1921, i. 391. 

Madagascar. 1913, ii. 552. 

Malay States. 1913, i. 554; 1914, ii. 297. 

Mexico. 1911, i. 556, ii. 517; 1912, ii. 497; 1913, ii. 719; 1914, ii. 300; 
1915, ii. 214; 1917, i. 323; 1918, ii. 456; 1921, i. 392, ii. 355. 

Moldavia. 1913, ii. 551. 

Morocco. 1913, i. 555. 

Newfoundland. 1915, ii. 244. 

New Guinea. 1915, i. 523. 

New Zealand. 1911, 1.557; 1912, 1.476; 1914, i. 613. 

Panama. 1913, i. 556. 

Papua. 1913, ii. 553; 1915, ii. 245; 1920, ii. 336. 

Patagonia. 1913,i1.556. 

Persia. 1914, i. 610; 1915, i. 521; 1919, i. 642; 1920, ii. 333. 

Peru. 1911, i. 557, ii. 517; 1913, i. 556, 709; 1914, i. 612, ii. 300; 1917, 
i. 323; 1920, ii. 335. 

Philippine Islands. I911, ii. 514; 1914, ii. 298; 1915, ii. 243; 1917, 
i. 321 ; 1920, ii. 336. 

Roumania. 1911, ii. 513; 1912, ii. 495, 638; 1913, i. 710; 1914, i. 610, 
763, ii. 296; 1916, ii. 405. 

Russia. 1911, i. 553, ii. 513; 1912, i. 474, ii. 495; 1913, i. 552, ii. 551 ; 
1914, ii. 296; 1915, i. 520; 1917, ii. 373; 1918, ii. 455; 1920, ii. 333; 
1921, i. 392. 

Saghalien. 1911, i. 544, ii. 514; 1913, i. 554, 

Siam. 1913, i. 554. 

Sinai Peninsula. 1913, i. 554. 

South Africa. 1911, i. 555, ii. 298; 1912, ii. 496; 1914, ii. 298. 

South America. 1911, i. 557; 1918, ii. 456: 

South Australia. 1916, i. 317. 

Suez. 1911, i. 555. 

Sumatra. 1921, 1. 391. 

Tasmania. 1911,1. 557; 1921, 1. 355. . 

Trinidad. 1911, ii. 516; 1915, i. 523; 1917, i. 323; 1921, i. 392. 

Turkey. 1916, ii. 405. 

United Kingdom. 1913, i. 551, ii. 551; 1914, ii. 295; 1918, ii. 454; 
1919, i. 642, ii. 476; 1920, ii. 333; 1921, i. 391. 

United States. 1911, i: 555, 700, ii. 514; 1912, i. 475, 630, ii. 497, 642 ; 
1913, i. 555, 1. 553; 1914, i. 611, ii. 299; 1915, i. 521, ii. 244; 1916, 
i. 317, ii. 405; 1917, i. 322, ii. 374; 1918, 1.455; 1919, ii. 478; 1920, 
i. 700, ii. 331, 334; 1921, i. 392, ii. 356. 

Venezuela. 1921, i. 392. 

Western Australia. 1916, i. 317. 

PrerroLeuM MIntinc— 

economics of. 1912, ii. 500; 1913, i. 559; 1914, ii. 302; 1915, i. 526, 
ii. 245; 1916, ii. 470; 1920, ii. 339. 

methods of. 1911, i. 557, ii. 517; 1913, i. 558, ii. 553; 1914, i. 613; 
1915, i. 523; 1918, ii. 457; 1919, i. 643, ii. 479; 1920, i. 701, ii. 337. 

placer law, as applied to. 1914, il. 302. 

use of electricity in. 1913, i. 558. 
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PETROLEUM OILS, manufacture of. 1913, ii. 554; 1916, ii. 406. 
standard tables for. 1917, i. 325. - 
Prrroteum Ruserves, estimation of. 1917, ii. 372; 1918, ii. 457. 
PetrTiBone GAs-Propucer. 1911, ii. 522. 
Pryton-Hirr Vacuum CHaMBer IncGot. 1915, ii. 276. 
ProsER-STRACK-StumMM System of heating blast-furnace stoves. 1914, i. 640, 
ii, 232 (Paper).. 
PHENOL, synthetic, manufacture of, from coal-tar products. 1915, li, 238. 
Purties’ Neurroscors for estimation of sulphur. 1919, ii. 539. 
PHILIPPINE ISLANDS— 
coalin, 1911, i. 545; 1912, i. 465. 
iron ore in. 1912, 1. 433; 1915, i. 482, ii. 216; 1916, i. 290. 
petroleum in. 1911, ii. 5143 1914, ii. 298; 1915, ii. 243 ; 197 a o2Ls 
1920, ii. 336. 
Pua@nix Evectro-Macner. 1913, i. 615. 


Puospuares in basic slag. 1911, ii. 126 (Paper); 1912, i. 537; C.S.M., 1920, 
xo al 


PuospHatic Coarines for rust-proofing iron. 1920,i.'760. See also Corrosion. 
PuHospuHipes, metallic. 1912, ii. 382. 
PHospHoRic AcID— 
action of, on alloys. 191}, ii. 648. 
content of basic slag. 1915, i. 575. 
solubility of. 1917, i. 368. 
solubility of, in basic slag. 1916, i. 349. 
PuospHoric Oxrpe, solubility of, in basic slag. 1911, i. 688. 
PHOSPHORUS— 
addition of, to metals. 1916, i. 339. 
analysis. See Analysis. 
atomic weight of. 1912, ii. 608; 1913, i. 683. 
cupric etching effects produced by. 1921, i. 277 (Paper). 
detection of, in iron and steel. 1914, ii. 381 ; 1915, i. 173, 617. 


distribution of, in metals, taken during “‘after-blow’”’ in a basic-lined 
converter. 1915, i. 161. 


distribution of, in steel, between the points Acl and Ac3. 1920, i. 359 
(Paper). 
distribution of, in steel ingots. 1915, i. 163. 
etching reagent. 1919, i. 690. 
influence of, in iron and steel. 1913, ii. 664; 1914, i. 725; 1915, ii. 122 
(Paper); 1916, ii. 50, 66, 91; 1918, i. 545, ii. 495; 1919, ii. 517; 1920, 
ii. 387; 1921, i. 434, ii. 405. 
influence of, in malleable cast iron. 1918, ii. 349 (Paper). 
removal of, in the electric furnace. 1913, i. 628. 
reversion of, to basic steel. 1921, i. 421. 
PuospHorvs, [Ron AND Carpon, 1918, i. 389 (Paper). 
PHOTOMICROGRAPHS, moving. 1918, ii. 504. 
PHOTOMIOROGRAPHY. 1919, ii. 528; 1920, i. 757. 
telescopic focussing apparatus for. 1918, ii. 371 (Paper). 
Picu Meron of brazing cast iron, 1912, ii. 578. 
PriokELurTE. 1921, 1. 448, 
PiokLine— 


effect of, on steels. 1919, i. 680; 1920, i. 755; 1921, ii. 419. 


ProkLinc— 
electrolytic, 
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of steel. 1917, ii. 481; 1919, i. 680. 


of iron and steel. 1913, ii. 648; 1917, i. 354, ii. 431; 1919, i. 680; 1920, 
i, 738, ii. 378; 1921, i. 448. 
removal of scale by. 1916, ii. 446. 
with sodium bisulphate. 1916, ii. 446. 
Picric Acip, manufacture of, from coal-tar products. 1915, ii. 238. 
PIEDMONT, iron ore deposits of. 1911, ii. 353 (Paper). 
PrerRe-HeEviIoTTEe AND Racor Gas-PRopucer. 1912, ii. 503. 
PIETTE COKE-OVEN. 1914, ii. 291; 1921, ii. 351. 
Pietzka Puppiine Furnace. 1914, i. 652. 
Pig Breps, moulding roller for. 1920, i. 707. 
Pie-Castinc Macutnes. 1912, ii. 524; 1914, ii. 322; 1915, i. 552; 1921, ii. 


362. 


Pia Iron. See also Blast-Furnaces. 


analysis of. 


See Analysis. 


basic, character of. 1921, ii. 377. 


breaker for. 


1914, i. 645. 


charcoal. See Charcoal Iron. 
classification of. 1911, ii. 560; 1917, i. 344. 


composition 
323, 329 
corrosion of 


of, 1911, ii. 556; 1912, ii. 535; 1913, 1. 595; 1917, ii. 310, 


. 1918, ii. 505. 


electric, manufacture of. See Iron Ore, electric smelting of. 
electric, microstructure of. 1912; ii. 585. 


electric, use 


of, in open-hearth furnace. 1913, i. 622. 


foundry. See Foundry Iron, 
gasesin. 1921, i. 403. 


grading of. 

influence of 
influence of 
influence of 


1911, ii. 556; 1912, ii, 535; 1919, i. 649. 
nickel on, 1912, ii. 583. 
temperature on. I19]1, ii. 86 (Paper). 
vanadium on. 1912, ii. 535; 1915, i. 595. 


manganiferous, production of. 1917, 1, 338; 1921, i. 402. 
manganiferous, use of, basic open-hearth process. 1921, i. 419. 
manufacture of, from chromiferous iron ore. 1913, i. 460, ii, 642, 
manufacture of, from iron-sand. 1921, ii. 363. 


phosphoric, 


use of, for deoxidising. 1918, i. 551. 


physical properties of. 1920, i. 739. 
specifications for. 1911, ii. 556 ; 1913, i. 595; 1915, i. 559. 


statistics of. 
synthetic. 


See Statistics. 
See Cast Iron. 


varying grades of, from a single blast-furnace heat. 1916, i. 331. 
Pin Joints, strength of. 1917, i. 409. 
‘* Pince ” Erect in electric furnaces. 1911, ii. 588; 1913, ii. 622. 


Pintons, lubrication of. 1921, ii. 382. 
Pinrscu Gas-Propucer. 1912, i. 482; 1913, i. 565, ii. 558; 1921, ii. 358. 


PIONEER BRIQUETTING PRooznss. 1912, i. 451; 1917, ui. 18. 


Pier CONNECTIO 
casting of. 


NS— 
1921, ii. 372, 373. 


strength of screwed and welded. 1917, ii. 439. 


k 
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Prez Founpriss. 1914, i. 667, ii, 334. 
Prez Linzs. 1920, i. 701. 
Prrrs— 
collapsible core bar for. 1916, i1. 426. 
cast iron, long service of. 1917, ii. 461. 
castiron, manufacture of. 1911, ii. 622; 1914, i. 667 ; 1915, i. 565, ii. 271 ; 
1917, i. 353. 
cast iron, specifications for. 1914, ii. 334. 
centrifugal casting of. 1916, ii. 426 ; “1920, i. 712. 
corrosion of. 1912, i. 592, ii. 612 ; 1913, i. 684, ii, 689 ; 1914, ii. 387; 1915, 
i, 626, ii. 326; 1916, ii. 463; 1920, i. 761; 1921, ii. 417. 
De Lavaud process of casting. 1920, i. 712. 
electrolytic iron, manufacture of. 1917, i. 391. 
flow of oilin. 1914, ii. 301; 1916, ii. 406; 1921, 1. 393. 
galvanising of. 1913, i. 654. 
iron bacteria in. 1921, i. 418. 
Molinder method of casting. 1913, i. 612. 
moulding of. 1911, i. 600, ii. 565; 1912, i. 519. 
Sensaud-Arens system of casting. 1916, 11. 426. 
soft steeland wrought iron, comparative service obtained with. 1912, 
ii. 371; 1919, i. 683. 
tests of. 1912, ii. 588. — 
wrought iron, detection of steelin. 1916, ii. 462, 
wrought iron, manufacture of. 1914, ii, 350. 
Pripine. See Ingots. : 
Pirron By-PRopvct Cokn-Ovain. 192], ii. 351. 
Piston Rings, casting of. 1919, 1. 659; 1921, ii. 369. 
Pistons— 
forged, for locomotives, 1915, i. 588. 
for internal combustion engines, 1917, ii. 443. 
Pitop— 
sulphite, use of, in iron-ore briquetting. 1911, ii. 490. 
use of, as fuel, 1918, ii. 458. 
PITTSBURGH CRUCIBLE STEEL Co., blast-furnaces of. 1921, i. 400. 
Puate-Benpine Macuine. 1914, ii. 347. . 
PLATE-ROLLING PRACTICE and power requirements. 1918, i, 519. 
PLatEe TURNOVER for tandem mill. 1919, i. 671. 
Puates. See also Boiler Plates, 
er on stress distribution in. 1913, 1. 661; 1920, ii. 381; 1921, 
ii, : 
removal of rust from. 1917, ii. 461, 
ship, failure of. 1915, i. 612. 
testing of. 1912, ii. 84; 1915, ii, 310. 
PLATINUM, reduction of iron by, 1915, i. 623. 
Puarina. See Electro-plating. 
Pruto Stoknr, 1920, ii. 342. 
Poxrtsox Murnon of shaft-sinking. . 1912, i. 484. 
Portrnr Reswatine Furnaces, 1914, ii, 336, 
PoLanD— 
coalin. 1919, i. 639; 1920, i. 670. 


SUBJECT INDEX. 147 


Potanp— 
iron ore in, 1915, i. 481; 1919, ii. 460; 1920, i. 670. 
mining and metallurgical industries of. 1920, i. 670; 1921, ii. 365. 
Poxarisep Lignr— is 
examination of oresin. 1920, ii. 312. 
study of microstructure by means of. 1914, i. 716. 
Popi Sreetworks, plant of. 1921, ii. 379. 
PoLLacseK BRIQUETTING Process. 1917, ii. 18. 
Pottock Hor Merat Car. 1915, i. 552, 553. 
Pont-4-Movusson, blast-furnaces at. 1921 ii. 379. 
Pontretec Webpine Process. 1914, i. 697. 
Port TaLBor Steet Works, plant of. 1920, i. 361. 
Porto Rico, iron ore in. 1918, ii. 431. 
PortucaL— 
coalin. 1920, ii. 325. 
iron ore in, 1920, ii. 308. 
mineral resources of. 1918, ii. 435. 
tungsten ore in. 1912, i. 441; 1913, 17.510; 1915, ii. 344. 
_ PorasH— 
extraction of, from silicate rocks. 1917, ii. 357. 
manufacture, bibliography of. 1919, i. 651, 
recovery from blast-furnace gas. 1916, 11.419; 1917, i, 348, ii. 358, 395; 
1918, i. 493; 1919, i. 651, ii. 486; 1920, i. 708; 1921, i. 404. 
Powe. Process for preservation of timber. 1914, i. 622. 
PowER— 
application of volcanic heat for production of. 1917, i, 308. 
comparative cost of. 1918, i. 481. 
production and use of, and its relation to fuel economy. 1916, ii. 470. 
Power Tests, rules for. 1913, i. 535. 
Power TRANSMISSION, steel belts for. 1912, i. 554. 
PRAGER Etsen-INDUSTRIn GesELLsonart, plant of. 1921, i. 406. 
PREMIER PRocgss for distillation of coal. 1914, ii. 294. 
PRESERVATION OF IRON AND SrEeEL. See Corrosion and Prevention. 
Pressus. See also Forging Presses. : 
hydraulic, Lennings. 1911, ii. 573- 
scrap baling. 1914, i. 674; 1919, 11. 499. See also Scrap. 
PripMorEe Moutpine Macurne, 1915, i. 565. 
Prism Harpness. 1921, i. 453. 
PRISONERS OF WaR, employment of, in German coal mines. 1919, ii. 543, 
Propucer-Gas. 1911, i. 559, ii. 520; 1912, i. 479, ii. 501; 1913, i. 561, ii 
558; 1914, i. 616, ii. 303; 1915, i, 527, 11 248; 1916, i. 322, ii. 408; 
1917, i. 328, ii. 378; 1918, i. 485, ii. 459; 1919, i. 644, ii. 479; 1920, 1. 
702, ii. 339; 1921, i. 394, ii. 357. 
‘analysis of. See Analysis. 
brown coal, use of, in open-hearth furnaces. 1921, ii. 376. 
cleaning of. 1913, i. 566; 1914, i. 619, 620; 1915, ii. 251; 1919, ii. 480. 
composition and properties of. 1911, i, 561, ii, 522; 1918, ii, 459; 1920, 
li. 323, 
determination of dustin. 1921, i. 396. 
enrichment of. 1919, i. 644. 
from low-grade fuel. 1912, ii. 503; 1919, i. 645. 
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PropucEr-Gas— ; 
use of, for boilér firing. 1912, i. 483; 1917, i. 329, ii. 381; 1918, 1. 486; —~ 
1921, 4: 397, 
use of, for coke-ovens. 1913, ii. 545. 


use of, in heat-treatment furnaces. 1915, i. 529; 1916, i. 324, ii, 441; 
1921, i. 437. ; 


use of, for metallurgical work. 1917, ii. 380. 5 
use of, for open-hearth furnaces. 1918, i. 510; 1920, i. 715; 1921, ii. 376. 
use of, for power purposes. 1911, ii. 524; 1913, i. 565, ii. 558. 

PRopvUCcER Puants, tests on. 1911, ii. 524. 

Propucers. 1912, ii. 503; 1913, i. 565, ii. 558; 1914, i. 616, ii. 303; 1915, 
i. 527; ii. 248; 1916, i; 322, ii. 408; 1917, i. 328, ii. 378; 1919, i. 644, 
ii. 479; 1920, i. 702, ii. 340; 1921, i. 394. 

addition of carbon dioxide in. 192], i. 395. 

agitator for. 1920, ii. 340. 

autogas. 1918, ii. 459. 

by-product. 1912, 1.483; 1913, i, 567, ii. 561; 1914,i. 616; 1915, ii. 249, 
251; 1916, ii. 408; 1917, ii. 380; 1918, i. 486; 1920, i. 702, ii. 340 ; 
1921, i. 395, 396, ii. 358. ‘ : 

control of. 1921, i. 67. 

cost of operating. 1914, ii. 304. 

grate for. 1914, ii. 303; 1917, i. 329. 

low-temperature distillation of coalin. 1920, ii. 340. 

mechanical feeder for. 1915, ii. 250. 

recovery of tarin, 1916, ii. 408; 1917, i. 329; 1921, i. 395. 

selection of fuels for. 1914, ii. 305. Sali 

slagging. 1913, 1.563; 1915, i. 528; 1918, ii. 459. 

theory of. 1914, i. 616. 

use of bituminous fuelin, 1912, i. 480; 1917, i. 328. 

use of coaland coke in. 1915, ii. 251; 1917, 11.379; 1918, i. 485, ii. 460. 

use of lignite in. 1913, i. 564; 1916, ii. 408; 1917, ii. 379. 

use of low-grade fuelin. 1912, ii. 508; 1914, ii. 8305; 1919, i. 645. 

use of oilfuelin. I911, ii. 523; 1912, i. 483. : ; 

use of peatin. I911, ii. 523; 1912, 1.482; 1913, ii. 562; 1921, i. 395. 

use of wood in. 1912, ii. 503; 1913, i. 564; 1914, i, 619; 1918, ii. 460; 
1919, i. 645; 1920, i. 702; 1921, ii. 358. 

water-gas. 1915, ii. 250. 

PRODUCERS, SPECIAL TYPES OF— 

Akerlund. 1911, i. 561; 1913, i. 568. 

Amet-Ensign, 1911, ii. 523. 

Blaugas. 1913, 1. 565; 1914, i. 619. 

Blezinger. 1914, i. 618; 1915, i. 528. 

Cambridge. 1914, i. 617; 1915, ii. 251. 

Chapman. 1913, i. 561, 562; 1914, ii. 343 ; 1920, ii. 340. 

Civita. 1912, ii. 506. 

Clark, Bickerton & Bradley. 1911, ii. 520. 

Crossley. 1911, i. 559; 1913, i. 567, ii. 560; 1914, i. 617, ii, 304. 

Davey Paxman. 1912, ii. 502. 

De Fontaine. 1914, i. 618. 

Dellwik-Fleischer. 1915, ii. 250; 1917, i. 328. 

Derrick. 1913, ii. 560. 
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PRopvucers, SprcIAL TyPpEs or— 

Deutz. 1921, ii. 358. 

Dowson and Mason. 1915, ii. 251. 

Duff. 1914, i. 616; 1915, ii.-251. 

Ebelmen. 1911, i. 559. 

Ekman. 1911, i. 559. 

Farnham. 1911, ii. 520. 

Fleischer. 1915, ii. 249. 

Gorlitz. 1913, i. 566. 

Grice. 1911, ii. 520. 

Heinze. 1912, i. 483. 

Heller. 1913, i. 562. 

Hilger. 1911, i. 560, ii. 520; 1912, i. 481; 1913, ii. 106; 1915, i. 527. 

Hirt. 1911, i. 560. 

Holbeck. 1911, ii. 520. 

Hutchins. 1911, ii. 521. 

Kerpely. 1911, i. 559; 1912, i. 480, ii. 502, 503; 1913, i. 562, ii. 106; 

1914, i. 618, ii. 304; 1915, ii. 249, 250; 1919, i. 644. 

Kershaw. 1914, i. 617. 

Korting. 1912, ii. 161, 505; 1913, i. 566, ii. 558. 

Kiippers. 1911, ii. 521; 1912, i. 481. 

Kynoch. 1915, ii. 251. 

Loomis-Pettibone. 1911, i. 561, ii. 525; 1913, ii. 559. 

Lymn. 1915, ii. 249; 1920, i. 702. 

Lymn-Rambush. 1916, ii. 408. 

Marischka. 1913, ii. 560. 

Mathot. 1912, i. 481. 

Mersey. 1912, ii. 503. 

Mond. 1911, ii. 524; 1914, i. 616, 618; 1915, ii. 250, 251. 

Moore. 1913, i. 562, ii. 561; 1914, i. 618. 

Morgan. 1915, ii. 248. 

Nordennson. 1912, ii. 502. 

Otto. 1913, i. 563. 

Pettibone. 1911, ii. 521. 

Pintsch. 1912, i. 482; 1913, i. 565, ii. 558; 1921, ii. 358. 

Ragot & Pierre-Hervotte. 1912, ii. 503. 

Rehmann. 1912, i. 481. 

Sahlin. 1914, ii. 304. 

Senior & Livens. 1911, ii. 522. 

Smith. 1913, i. 563; 1919, i. 644. 

Stewart. 1914, ii. 303. 

Syracuse. 1911, i. 560. 

Tait. 1913, i. 563. 

Tehmann. 1912, i..481. 

Wellman. 1921, i. 394. 

Whitfield. 1914, i. 617. 

Wilson. 1915, ii. 251. 

Wollaston. 1914, ii. 304. 

Wiirth. 1918, ii. 459. : 
PROJECTILES, armour-piercing, manufacture of. 1913, ii, 248 (Paper). 


150 _ SUBJECT INDEX. 


PROPELLERS, casting and moulding of. 1919, ii, 493. 
PrupHomme Woop-Firep Buast-Furnaces in Chili. 1912, ii. 359; 1921, 
i, 403. 
PrusstA, state-owned coal mines in. 1917, 1. 310. 
Puppurne. 1913, i. 599, ii. 591; 1914, i. 652; 1917, i. 346; 1918, i. 498 ; 
1919, i. 654; 1920,i. 709. See also Wrought Iron. 
history of. 1917, i. 346; 1918, i. 499; 1919, i. 654. 
mechanical. 1919, i. 655; 1920, i. 709. 
reactions. 1913, ii, 591. 
use of pulverised fuelin. 1914, i. 652; 1919, ii. 75 (Paper). 
use of refined ironin. 1920, i. 709. 
yields and wastesin, 1915, i. 556. 
PuppLinc FURNACES— 
*Pietzka. 1914, i. 652. 
~ Roe. 1913, i. 599. 
rolling bar grate for. 1919, ii. 501. 
PULVERISED Fur. See Coal, pulverised. 
PuncuEs, manufacture of, from open-hearth steel. 1921, ii. 389. 
Puree Routtine-Mri. 1917, ii. 416. 
Purpie ORs, treatment of, in the blast-furnace. 1912, ii. 522. 
PyYRIDINE— | 
action of, on coal. 1919, ii. 473. 
recovery of, from coke. 1920, ii. 329. : 
Pyrite, coal, for manufacture of sulphuric acid. 1918, ii. 451; 1920, ii. 324. 
Pyritr CINDER— 
in blast-furnaces, 1917, i. 339. 
cast iron from. 1921, ii. 371. 
Pyro Heat-TREATMENT FuRNACcE. 1919, ii. 511. 
PYROMETER PORCELAINS and refractories. 1920, i. 688. 
PYROMETERS— 
Fery. 1918, ii. 447. 
Holborn-Kurlbaum. 1911, ii. 503; 1912, ii. 473; 1913, ii. 533. 
L-rite. 1916, ii. 393. 
Le Chatelier. 1912, ii. 473; 1913, ii. 532. 
Le Chatelier-Saladin. 1913, ii. 176. 
Leskole optical. 1912, ii, 474. 
optical, calibration of. 1911, i. 538. 
Schiffer & Budenberg. 1914, i. 592. 
Tapalog. 1915, ii. 230. 
Thwing. 1911, ii. 503; 1912, i. 459. 
Wanner. 1911, ii. 502; 1912, ii. 478. 
Wedge optical. 1917, i. 305. : 
Pyrometry, 1911, i. 537, ii. 502 ; 1912, i. 458, ii. 473; 1913, i. 532, ii. 531; 
1914, i. 592, ii, 284; 1915, i. 504, ii. 230; 1916, i. 305, ii. 393 ; -1917, 
i. 359; 1918, i. 481; 1919, i. 635, ii. 67; 1920, i. 685, ii. 320; 1921, 
i. 412, 487, ii, 384. 


Q 
QuARRIES, method of operating. 1919, ii. 463. 
Quartz, fused, use of, in laboratories. 1911, ii. 667. 
QuUARTZITH, silica-bricks from, 1921, ii. 348. 
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QurBec. See also Canada, 
chromite in. . 1921, i. 371. 
graphite in, 1912, ii. 468; 1920, i. 677. 
iron ore in. 1912, ii. 450. 
magnesite in. 1912, ii. 470 
mining law in. 1912, ii. 463. 
molybdenite in. 1920, i. 674; 1921, i. 371.- 
QUEENSLAND— 
coalin. 1913, i. 543, ii. 543; 1918, ii. 451; 1919, ii. 473. 
iron industry of. 1920, ii. 350; 1921, i. 407. 
iron ore in. 1919, i. 617; 1921, ii. 335. 
magnesite in. 1919, ii. 465. 
manganese ore in. 1919, ii. 461. 
oil shale in. 1916, ii. 404. 
tungstenin, 1918, i. 473. 
QurNncHING. See Heat-Treatment. 


R 
RAAPHE CONVERTER. 1912, ii. 543. 
Raasay, iron ores of. 1911, ii. 470; 1918, i. 114; 1920, ii. 306. 
Races, ball-bearing, magnetic testing of. 1920, i. 751. 
RADIATION Constants. 1919, ii. 468. 
RapioGRaPaH Curting Macuine. 1921, ii. 393. 
RaDIoGRAPHY— 
- detection of blowholes in steel by means of. 1915, i. 596; 1916, 
i, 386. 
examination of coal by. 1912, ii. 479. 
of metals. 1915, ii. 272, 323; 1916, ii. 462; 1918, ii. 500; 1919, i. 689, 
ii. 532; 1920, 1.758; 1921, i. 303 (Paper), 458, ii. 409. 
Rapivum, production and technology of. 1917, i. 288, 
Racor AND PrerRE-HerRvorre Gas-PRopucER. 1912, ii. 503. 
Rar Craters, manufacture of. 1921, i. 414. 
Raw. Jornts, construction of. 1914, ii. 374; 1915, ii. 311; 1917, i. 388. 
Raw Mrirs— 
comparison of, in United States and Germany. 1912, ii. 144. 
for re-rolling rails. 1917, i, 373. 
Raru-PLanina Macuine. 1911, ii. 580. 
Rarts— 
action of brakes and wheels on. 1921, ii. 406. 
breakage of. 1914, ii. 374; 1920, i. 745. 
conductor, electric testing of. 1915, i. 608; 1916, i.. 381. 
continuous, laying of. 1913, i. 649. 
corrosion of. 1911, ii, 651; 1912, ii. 613; 1919, ii. 534. 
corrugation of. 1911, i. 655, ii. 619; 1912, i. 573, ii. 595; 1913, i. 666, 
ii. 672; 1914, i. 710; 1917, i. 408; 1918, i, 542; 1920, i. 745; 1921, 
ii. 406. 
creep of. 1918, ii. 500. 
defects in, revealed by etching. 1920, ii. 385. 
electric resistance of. 1912, ii. 600; 1914, ii. 374; 1916, i. 381, ii. 458 ; 
1920, i. 760. 
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Raits— : | aney ne 
failure of. 1912, i. 570, ii. 382, 387, 594;- 1913, i. 667, ii. 672 5 1914, i. 

710; 1916, i. 380, ii. 449; 1917, 1.409; 1920, i. 745; 1921, ii. 405. , 

fissuresin. 1914, ii. 373; 1915, i. 589; 1916, ii. 439; 1918, i. 541 ; 1919, 
i. 687, ii. 526; 1921, i. 459, 460. 

gauge for measuring weight of. 1912, ii. 596. 

heat-treatment of. 1916, ii. 441; 1919, ii. 509. 

high-carbon, use of. 1911, i. 654. 

history of. 1913, i. 649; 1914, ii. 374. 

influence of aluminium on. 1914, ii. 373. 

influence of finishing temperatures on. 1914, ii. 347; 1915, i. 588. 

inspection of. 1913, i. 666. , 

manganese and open-hearth, comparative tests of. 1919, i. 687. 

manganese steel. 1914, i. 698, 708; 1918, i- 541; 1919, i. 687. 

magnetic surveys on. 1920, i. 751. 

manufacture of, from sink-head ingots. 1920, ii. 367; 1921, i. 428. 

nickel steel, use of. 1912, i. 569. 

old, reinforcing bars from. 1918, i. 520. 

origin and development of, in England and America. 1917, i. 233 (Paper). 

properties of. 1920, i. 745. 

re-rolling of. 1921, ii. 382. 

rolling of. 1913, ii. 644; 1914, ii. 347; 1916, ii. 488; 1921, i. 520. 

Sandberg process for surface hardening of. 1917, i. 383; 1918, ii. 484; 
1919, i. 687; 1920, i. 734, 745. 

segregation in, 191], i. 655; 1913, ii. 671; 1915, i. 606. 

shrinkage of, as a means of judging finishing temperature. 1915, ii. 311. 

silicon, Sandberg process of manufacture. I911, i. 654. 

soundness of. 1912, ii. 373; 1915, i. 40. 

specifications for. 1911, i. 655, ii. 619; 1912, ii. 593; 1914, ii. 374; 1915, 
i. 609; 1916, i. 382; 1921, ii, 407. 

steel for. 1915, i. 40 (Paper). 

stresses in. ‘1919, i. 686. 

testing of. 1911, i. 158, ii. 618; 1912, i, 572, 573, ii. 382; 1913, i. 664; 
1914, i. 709; 1915, i. 56; 1918, i. 541. 

titanium steel. 1911, i. 653; 1912, ii. 146; 1913, i. 665; 1914, i. 709; 
1915, i. 606; 1916, i. 380; 1921, ii. 406. 

tramway, manufacture and wear of. 1911, i. 654; 1912, i. 570. 

vanadium steel, tests on. 1914, ii, 372; 1915, i. 608. 

wear of. 1912, 1.570; 1913, i. 665; 1914, i. '708, ii. 374; 1920, i. 745. 

welding of. 1916, i. 367; 1918, i. 529. 

Rattway MarEerrar— 
specifications for. 1913, ii. 671; 1915, ii. 312; 1916, ii. 451. 
steel passenger carriages. 1917, ii. 443. 

RAILWAYS 
German State, through rates on. 1918, ii. 511. 
special steel for. 1921, ii. 406. 

‘“RAMIRITE.”? 1912, ii. 457. 

RanGEs, corrosion of. 1921, i. 469. 

Rare HaRrus, occurrence and uses of. -1916, ii. 382. 


Raw bes ee methods of transport of, in the iron industry. (.8.M., 191 4, 
vi. : ’ : 
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RAYLEIGH REFRACTOMETER. 1919, ii. 542. 
Razors, production of. _ 1921, i. 448. 
“ REACTAL,” a new high-speed steel alloy. 1916, ii. 456. 
Reactions See also Blast-Furnace, etc. 
metallurgical, calculations of equilibrium in. 1921, ii, 384. 
in refining steel. 1914, i. 672. 
Reagents. See Etching Reagents. 
RECOVERANCE in metals. 1920, ii. 381. 
REFRACTORY Bricks. See also Furnace Linings. 
bauxite, manufacture of. 1912, ii. 467; 1916, i. 302; 1917, i. 301, ii. 355. 
carbon, manufacture and properties of. 1913, i. 580, ii. 527. 
carbon, use of, in blast-furnaces. 1913, i. 580; 1914, ii. 319. 
chrome, manufacture of. 1917, i. 297. 
corrosion of. 1911,i.549; 1914,i. 604; 1915,i.499; 1916,i.312; 1920, 
i. 683, ii. 329; 1921, i. 388. 
coke-oven, deterioration of. 1911, i. 549; 1914, i. 604; 1916, i. 312; 
1920, i. 683, ii. 329; 192], i. 388. 
coke-oven, properties of. 1918, i. 477, 483; 1919, ii. 466; 1920, i. 684, 
ii. 317; C.S.M., 1920, x. 41. 
dinas, properties of. 1921, ii. 341. 
firebricks, action of flue-dust on. 1914,i. 590; 1919, i. 632. 


eee deterioration of, in open-hearth furnaces. C.§.M., 1916, vii. 18, 

firebricks, for electric furnaces. 192], i. 378. 

firebricks, expansion of. 1912, i. 455. 

firebricks, hardness of. 1921, ii. 342. 

firebricks, heat conductivity of. 1915, ii. 281; 1920, i. 680. 

firebricks, influence of slag temperature on. 1919, i. 633. 

firebricks, insulating value of. 1912, ii. 466. 

firebricks, jointing materials for. 1921, ii. 341. 

firebricks, kilns for burning. 1917, i. 298; 1918, i. 478. 

firebricks, manufacture and composition of. 1911, ii. 497; 1912, i. 455; 
1913, ii. 526, 527; 1914, i. 588, ii. 281; 1916, i. 304, ii. 392; 1917, 
i, 293, 294, 296, 297, ii. 353; 1918, ii. 440; 1919, i. 638; 1920, i. 678. 

firebricks, melting points of. 1912, ii. 466; 1917, ii. 351. 

firebricks, specifications for. 1911, ii. 496. 

firebricks, testing machine for. 1920, i. 684. 

firebricks, tests of. 1912,1.455; 1913, 11.527; 1914,i1.588; 1915,1. 498; 
1916, ii. 386; 1917, i. 298; 1919, ii. 466; 1920, ii. 315; C.S.M., 1914, 
vi. 231. 

kieselouhr, properties and uses of. 1914, i. 589; 1915, i. 498; 1916, 
i. 303; 1917, i, 296, 298. 

magnesite, influence of steam on. 1915, i, 498. 

magnesite, manufacture and uses of. 1917, i. 296; 1918, ii. 440. 

metalkase, use of, in open-hearth furnaces. 1920, i. 683. 

silica, changes in, during service. 1918, ii. 441. 

silica, for coke-oven construction. 1920, ii. 317; 1921, ii. 343. 

silica, defects in. 1920, i. 679. 

silica, influence of heat and of fumes on. 1914, ii. 281. 

silica, manufacture of. 1912, ii. 471; 1914, i, 589; 1915, ii. 226; 1917, 
i. 294, 297; 1918, ii. 446; 1919, i. 629, ii. 466; 1920, i. 683; 192L 
i. 377, 
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Rerractory Bricks— 
silica, properties of. 1918, i. 477, ii. 441; 1920, ii. 316. 
silica, from quartzite. 1921, ii. 343. 
silica, tests on. 1917, ii. 351; 1919, i. 631; 1920, i. 682. 
silica, thermal expansion of. 1921, ii. 342. 
Rerractory Mareriats. 1911, i. 535, ii. 495; 1912, i. 453, ii, 622; 1913, 
i. 527, ii. 525; 1914, i. 588, ii. 280; 1915, i. 498, ii. 226; 1916, i. 302, 
ii. 386; 1917, i. 292, ii. 350; 1918, i. 475, ii. 438; 1919, i. 626, ii. 465 ; 
1920, i. 678, ii. 315; 1921, i. 377, i. 340. 
analysis of. See Analysis. 
composition of. 1917, i. 292. 
electric resistance of. 1915, i. 500. 
firing temperature of. 1917, i. 293. 
fusibility and volatilisation of. 1912,i. 454. 
geology of. 1920, i. 676. 
heat conductivity of, 1911, ii. 495; 1912, i. 454; 1914, i. 588; 1915, 
i, 499, ii. 228; 1916, i. 303; 1918, ii. 445; 1920, i. 680. ; 
magnesioferrite ore.” 1917, i. 297. 
melting points of. 1911, ii. 496; 1912, ii, 466; 1914, ii. 280, 281; 1917, 
ii. 351; 1920, i. 680. 
properties of. 1912, i. 453; 1914, ii. 280; 1917, i. 37 (Paper), i. 350 ; 
- 1918, i. 476, ii. 442; 1920,1i. 677; C.S.M., 1914, vi. 231. 
"preparation of. 1917, i. 293. 
specific heats of. 1920, ii. 317. 
specifications for. 1912, ii. 466. 
standardisation of. 1919, i. 628. 
tests on. I911, i. 5385; 1912, 1. 455; 1913, ii. 527; 1914, i. 588, ii. 280; 
1915, i. 499; 1917, i. 294, 304; 1918, i. 477, ii. 89 (Paper), 443; 1919, 
ii. 466 ; 1920, ii. 8315, 317; 1921, i. 377, ii. 341. 
REFRACTORY SANDS, origin and properties of. 1918, i. 475; 1919, i. 626; 
1920, i. 677. 
““REFRAX.” 1914, i. 590. 
RenEatine Furnaces. 1911, ii. 574; 1912, i. 548, ii, 568, 573; 1913, i. 646; 
1914, ii. 345; 1915, i. 580, ii. 288; 1916, i. 358; I917, ii. 415; 1919, 
i. 672; 1920, i. 726; 1921, ii. 386. 
charging machine for. 1913, i. 646; 1921, ii. 386. 
continuous. 1916, i. 358. 
electric. 1912, ii. 568; 1915, ii, 288; 1919, i. 672. 
oil-fired. 1913, ii, 638. 
for plates. 1912, ii. 568; 1920, i. ‘731. 
rotating. 1911, i. 607. 
Reavatine FurNAcss, SpeciaL TypEs— 
Brett. 1911, ii. 574. 
Bruninghaus, 1914, ii. 345. 
Chantraine. 1920, i. 726. 
Gordon-Prall,. 1912, i. 548, ii. 573. 
Kroell. 1912, i. 548. 
Poetter. 1914, ii. 336. 
Revergen. 1919, i. 672. 
Siemen’s. 1914, i. 690. 
Stein, 1915, i. 580. 


cr 
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REHEATING FuRNAcES, SProrAL TyPEs— 
Vaughan-Hughes. 1915, i. 580. 
Walther. 1915, i. 580. 
REHMANN Gas-PRopucerRS. 1912, i. 48]. 
Rercuert Mrcroscorr. 1920, i. 758, ii. 392. 
Rep Etxcrric Furnace. 1913, ii. 621. 
REINFORCED ConcrEetTE. See Concrete. 
REMINGTON GAs-ENGINE. 1912, i. 483. 
RENNERFELT ELEctTRIC FuRNAcE. 1913, ii. 620; 1914, i. 680, ii. 216, 324; 
1915, i. 574; 1916, ii. 431; 1917, ii. 407, 412; 1919, ii. 498; 1920, 
i. 719; 1921, i. 426. 
Repioee Street Co., blast-furnaces of. 1921, i. 400. 
RESILIENCE, instrumental indication of. 1919, i. 685. 
“* REVDINSEITE,” occurrence of. 1913, i. 508. 
REVERGEN REHEATING FURNACE. 1919, i. 672; 1921, ii. 386. 
RexrotH ReTort-Oven, 1913, ii. 33. 
Rauaspire. 1918, i. 190, 401. 


RHEINISCHE STAHLWERKE, blast-furnace charging equipment at. 1921, ii. 
362 : 


RuHopESTA— 
chromite in. 1912, i. 441; 1914, ii. 271; 1915, i. 488; 1920, ii. 311. 
coalin. i912, ii. 482; 1913, i. 538, ii. 540, 
mineral resources of. 1918, ii. 435. 
tungsten ore in. 1917, ii. 343. 
RHODONITE, composition of. 1918, i. 259. 
RicHaRps-KAanE ANNEALING FurNAcE. 1919, ii. 511. 
Riesié Testing Macatne. 1912, i. 569. 
RIFLE BaRRELS— 
erosion tests of. 1919, ii. 532. 
flaws in. 1920, i. 752. 
heat-treatment of. 1920, i. 734. 
-metallography of. 1919, ii. 531. 
physical properties of. 1920, ii. 384, 
steel for. 1917, i. 390. 
RINCKER AND Wo. TER Process for gasification of liquid fuel. 1913, i. 565. 
River Furnaces. 1911, i. 607, ii. 596. 
RiveteD Jornts, strength of 1915, ii. 314. 
RIvETING, stresses produced in plates by. 1913, i. 661. 
Rivets— 
influence of riveting on properties of. 1921, i. 458; C.S.M., 1914, 
vi. 170. 
steel, tests of. I911, i. 648; 1912, ii. 382; 1915, i. 601. 
steel, use of. 1912, ii. 579. 
stresses in. 1914, ii. 371; 1915, i. 600. 
Roastine. See Iron-Ore Preparation. 
Ropert CONVERTER. 1913, ii. 600. 
Roserts’ Sprrat Trove. 1912, ii. 527. 
RopertTson Fuue-Dust Conttectror. 1917, ii. 392. 


Récutme-RopENHAUSER Evecrric Furnace. 1911, i. 623, 624, 627, ii. 589, 
564; 1912, i. 542, ii. 562; 1913, i. 628, 629. 
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Roox-Dritiine, history of. 1917, ii. 344. : 
Roox-Dritzs. 1911, i. 526, ii. 485; 1912, ii. 460; 1913, i. 521, ii. 514; 1914, 
i. 580, ii. 275; 1915, i. 492, ii. 222; 1916, ii. 383; 1917, 1.289; 1921, 
ii. 409. 
Rocks, classification of. 1920, ii. 332. 
RooKkwELL HARDNESS TESTER. 1921, i. 452. 
RopaneE WorRKS, visit of members to. 1921, ii. 324. 
RoEnTGEN Rays. See Radiography. 
Roz Puppiine Process. 1913, i. 599. 
RoLaNnD-WILD CALORIMETER. 1912, i. 458. 
RoLueR-BEARINGS in steelworks. 1917,ii. 418; 1918, ii. 479. See also Ball- 
Bearings. 
Roiier BriquetTtine Process.* 1911, ii. 490. 
RoLitina— 
of bars. 1912, i. 550; 1915, 1.591; 1919, i. 671; 1921, i. 434. 
of beams. 1912, i. 550; 1917, i. 374. 


cold, of steel. 1914, i. 696; 1915, ii. 291; 1916, ii. 439; 1917, i. 374; 
1921, i. 456. 


costs of. 192], ii. 382. 

“‘ creeping’”’ undergone by steel during. 1914, i. 696. 
displacement of material during. 1912, ii. 569. 

defects due to, from green ingots. 1918, i. 526. 

influence of, on properties of steel. 1918, i. 523; 1921, ii. 409. 
of ingots. 1912, ii. 569; 1918, i. 520; 1920, i. 727. 

of rails. 1913, ii. 644; 1914, ii. 347; 1916, ii. 438; 1921, ii. 382. 
of sheets. 1913, ii. 645; 1920, i. 728. 

of sections. 1913, i. 648. 

of special shapes. 1915, ii. 291. 

spread of blooms during. 1911, i. 637. 

of strip. 1918, ii. 479; 1920, i. 729 

of tin-plate. 1913, ii. 645. 


Rowtira-Mizzt Acoussorigs. I911, ii. 579; 1912, i. 5383; 1913, i. 689; 1914, 
i. 684; 1921, 1. 414. ; 


roller-bearings for mill tables. 1918, ii. 479. 
manipulators. I911, ii. 578; 1912, i. 533; 1921, ii. 382. 
Roiiine-Mint Enernes. 1911, i. 608; 1912, ii. 570; 1913, i. 638; 1914, 

i. 683; 1915, 1.577; 1917, i. 374, ii 417; 1918, ii. 479. 

auxiliary motors. 1919, ii. 479. 

comparison of electric and steam. 1913, ii. 632; 1917, i. 375. 

control of. 1913, i. 639; 1915, i. 578; 1921, ii. 380. 

direct current compared with three-phase current. 1920, i. 237 (Paper). 

electric driving. 1911, i. 609, ii. 574; 1912, i. 526; 1913, i. 78 (Paper), 
ii, 630 ; 1914, i. 683, ii. 345; 1915, i. 578, ii. 290; 1916, ii. 437; 1917, 
i. 375, ii. 417; 1918, i. 521, ii. 480; 1919, i. 670, ii. 502; 1920, ii. 367; 
1921, i. 432, ii. 380. 

fly-wheel for. 1917, 1.376; 1918, i. 522. 

gas-power versus steam-power. 1917, i. 375. 

prevention of overloads in. 1920, i. 728. 

rating of. 1919, i. 670, ii. 502. 

steam-engines for driving reversing mills. 1912, i, 335 (Paper). 

tests of, 1913, ii. 631. 
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Rotime-Mitnt Practice. 1911, i. 607, ii. 573; 1912, i. 526, ii. 568; 1913, i. 
637, li. 630; 1914, i. 683, ii. 345; 1915, i. 577, ii. 287; 1916, i. 353, 
li, 436; 1917, i. 373, ii. 287 (Paper), 415; 1918, i. 519, ii. 479; 1919, 
i, 670, ii. 501; 1920, i. 726, ii. 365, 366; 1921, i. 431, ii. 380. 

relation between, and heat-treatment. 1919, ii. 501. 
in the United States. 1912, ii. 134 (Paper); 1913, i. 399 (Paper). 
Rotiine-Mitts— 
continuous. 1917, ii. 416. 
control of screwdowns. 1920;ii. 367. 
design of. 1914, i. 686; 1918, i. 521; 1919, i. 670. 
displaced volume and power in. 1916, i. 354. 
distribution of forcesin. 1920, ii. 366. 
efficiency of. 1916, i. 354. 
electrically-driven two-high continuous reversing. 1913, i. 78 (Paper). 
equipment of. 1911, i. 607; 1913, ii. 633; 1915, ii, 289; 1917, ii. 416; 
1919, ii. 504; 1920, 1. 729; 1921, i. 431, ii. 380. 
experimental. 1920, ii. 369. 
first use of, in tinplate industry. 1913, i. 641. 
lighting of. 1912, i. 533; 1918, ii. 522. 
lubrication of. 1921, ii. 382. 
measurement of losses in pinions of. 1911, i. 611. 
power requirements. 1911, i. 610; 1912, i. 528, ii. 569; 1913, i. 639; 
1914, i. 685; 1915, i. 579, ii. 290; 1916, ii. 488; 1917, i. 376, ii. 415; 
1918, i. 520, ii. 480 ; 1919, ii. 502; 1920, i. 728. 
purchased power for. 1917, i. 376. 
repair of. 1919, ii. 504; 1921, ii. 383. 
reversing, coil-clutch for. 1913, ii. 633. 
rocking. 1919, ii. 504, 
rope drive for. 1911, ii. 578; 1917, ii. 417, 
Rowutne-MIitts, Specran Tye. 1912, ii. 571; 1913, i. 631. 
Bedson. 1914, i. 686. 
Grey. 1917, ii. 416. 
Tigner.. 1913, i. 79. 
Kennedy-Morrison. 1912, ii. 147. 
Lamberton. 1913, i. 78 (Paper); 1917, i. 374. 
Love. 1911, ii. 574. 
Morgan. 1914, i. 686. 
Puppe. 1917, ii. 416. 
universal. 1917, ii. 416. 
Whitaker-Glessner. 1921, ii. 381. 
RoLts— 
for bending iron and steel, 1919, ii. 504. 
care of. 1920, i. 729. 
casting of. 1921, ii. 372. 
chilled, manufacture of. 1919, i. 671. 
cracksin. 1920, i. 728. 
draughting of. 1911, i. 611; 1912, i. 530, ii. 570; 1915, i, 579, ii, 290 ; 
1917, i. 374; 1918, ii. 480 1920, ii. 366; 1921, i. 434. 
grinding of. 1912, ii. 570; 1913, ii. 633; 1914, ii, 346; 1917, ii 419. — 
hardened steel, manufacture of. 1916, i. 355. a 
hollow, manufacture of. 1915, i. 590. 
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Rotis— 
pressure on. 1911, i. 611; 1912, i. 530; 1916, i. 354. 
repair of. 1920, ii, 367. 
turning of. 1913, ii. 633; 1914, i. 685; 1917, ii. 418; 1918, i, 521; 1920, 
ii. 367. 
Roman Iron found at Corstopitum (Corbridge). 1912, i. 118 (Paper). 
RomBas SteELworks, plant of. 1921, ii. 379. | 
Ronay Briquertine Process. 1911, i. 533, 594, ii. 561; 1912, i. 451, ii. 541 ; 
1913, i. 608; 1917, ii. 9. 
Roncreray Mounpine Macuine. 1912, ii. 547. 
Rorzs. See Winding Ropes and Wire Ropes. 
Rosner WeLpING Procuss. 1914, ii. 362. 
Rosst Process for production of ferro-titanium. 1921, i. 405. 
Rorr Converter. 1912, ii. 5438. 
RoumManrA— 
coalin. 1920, ii, 325. 
iron industry of. 1921, i. 406. 
manganese orein. I911, i. 522. 
petroleumin, 1911, 11.513; 1912, ii. 495, 638; 1913,i.710; 1914, 1. 610; 
763, ii. 296; 1916, ii. 405. 
Russrta— 
blast-furnaces in. 1912, i. 503; 1913, ii. 583; 1914, ii. 323. 
coalin. 1915, i. 507; 1920, ii. 325; 1921, ii. 348. 
fireclaysin. 1917, i. 301. 
foundries in. 1912, ii. 550. 
fuel deficiency in. 1917, i. 320. 
ironorein. 1911, ii. 473; 1912, ii. 448; 1914,i, 571, ii. 267; 1915, i. 481 ; 
1916, ii. 375 ; 1917, ii. 339; 1919, ii. 460 ; 1920, i. 670. 
iron and steelindustry of. 1911, ii. 677. 
iron- and steelworks in. 1912, ii. 528; 1914,i. 676; 1915, i. 647. 
metallurgical research in. 1921, ii. 419. 
manganese ore in. I912, ii, 455; 1915, i, 488; 1916, ii, 378; 1918, 
ii. 510. 
molybdenite in, 1912, ii, 457. 
natural-gasin, 1913, i. 560. 
peat bogsin. 1912, ii. 487. 
petroleum in. ‘1911, i. 553, ii. 513; 1912, i. 474, ii. 495; 1913, i- 552, 
il, 551; 1914, ii. 296; 1915, 1.520; 1917, ii. 373; 1918, ii. 455; 1920, 
ii. 333; 1921, i. 392. ; 
hei ee industry in. 1915, i. 647; 1918, ii. 509; 1920, ii. 350; 1921, 
i. 407. 
South, sheet iron manufacture in. 1919, i, 671. 
. statistics of. See Statistics. 
zirconium in. 1916, ii. 382. 
Rust. See also Corrosion. 
characteristics of. 1917, ii. 460. 
removal of, by means of chemical reagents. 1915, i. 353 (Paper). 
removal of, from iron plates. 1917, ii. 461. 
Rurgensere Evucrric Furnace. 1911, i, 624. 
RUTLANDSHIRE, ironstones of. 1918, i, 81. 
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Ss 
Saar DistRriot— 


coking of coalin. 1921, ii. 350. 
iron industry of. 1921, i. 406. 
Sarery-Lamp, history of. 1916, ii. 412; 1917, ii. 385 
SaAGHALIEN— 
coalin. 1911, i. 544, ii. 508. 
petroleumin. I911, i. 544, ii. 514; 1913, i. 554. 
SAHLIN GAs-PRoDUCER. 1914, ii, 304. 
SAHLIN Sprrat Bosw. 1911, i. 585. 
Sr. Louris Coke anp CHEMICAL Co., blast-furnaces of. 1921,i. 401, ii. 361. 
SALAMANDERS. See Blast-Furnace Bears. 
Sau, influence of, on corrosion of coke-ovens. 1921, i. 308. 
_ SAMPLING, See also Analysis. 
of blast-furnace slag. 1921, i. 408. 
of coal. 1913, i. 534; 1919, ii. 541; 1921, ii, 421: 
of iron ores. 1912,1. 607; 1913, i. 692; 1914, i. 746. 
of metallic materials. 1917, ii. 462. 
of pigiron. 1912, ii. 617. 
Sanp. See Foundry Sand, Refractory Sand and Iron Sand. 
SANDBERG PRoczEss for manufacture of silicon rails. 1911, i. 654. 
SanpDsBurG Process for surface hardening of rails. 1917, i. 383; 1918, ii. 484: 
1919, i. 687; 1920, i. 734, 745. 
SanDvik Conveyor for coal handling. 1914, i. 634. 
SARDINIA— 
coalin. 1911, ii. 507. 
iron-ore deposits of. I911, 11. 365 (Paper). 
Sar@entT CALORIMETER, 1915, i. 503. 
SASKATCHEWAN, See also Canada. 
clay resources of. 1918, i. 439. 
coalin. 1921, ii. 347. 
petroleum in. 1920, ii. 334. 
Scaine of metals. 1921, ii. 392. 
ScANDINAVIA. See also under Countries. 
coalin. 1915, i. 649. 
iron ore in. 1919, i, 619. 
ScHAFER AND BUDENBERG PyRoMETER. 1914, i; 592. 
ScHILLER Testinc Macutne. 1914, i. 706. 
Scumez Evecrric Furnace. 1915, i. 574. 
ScunempER Apparatus for recording forging operations. 1920, ii. 223 (Paper), 
ScHNEIDER ET CIE— ; 
blast-furnace plants of. 1920, ii. 348. 
rolling-mills of. 1920, ii. 368. 
steel plant of. 1920, ii. 362; 1921, ii. 379. 
ScouNEIDER Gas-Eneine. 1921, ii. 358. 
Scoop Meruop of coating metals.’ 1911,i. 641; 1912, 1. 600; 1913, i. 653, 
li. 694; 1914, i. 730, ii. 353, 388; 1917, ii 429; 1918, ii, 507; 1921, 
ii: 417. 
SonuMACHER BriquerTinG Process. 1911, i. 533; 1912, i. 450, 451; 1913, 
ii, 6523; 1914, 1. 586; 1917, ii. 16, 17. : 
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Scutrinc BriqguettTinG Process. 1912, ii. 519; 1913, i. 578. 
Scuwapz-BAYER DISINTEGRATOR. 1914, i. 620. 
Scrmatco-BRINELL TustiInc Macuine. 1916, i. 372. 
Scimarco Mutuop for the determination of critical points. 1915, ii. 230. 
Scissors, production of. 1921, 1. 448. 
ScLEROMETERS. 1914, i. 363; 1920, i. 748. 
Scteroscorpre Harpness and ball hardness, relation between. 1918, i. 59 
(Paper). 
Scorta BriquertInG Procsss. 1913, ii. 523; 1917, ii, 18. 
Scottanp. See also United Kingdom. 
coalin. 1911, ii. 507; 1912, ii. 479; 1917, i. 310; 1918, ii. 452; 1919, 
i. 639; 1920, i. 692, ii. 324. 
ironorein. 1911, ii. 470 ; .1917, ii. 339; 1919, i. 702; 1920, i. 668, ii. 306. 
iron and steel industry of. 1911, ii. 554,579; 1914, i. 677. 
oilshalein. 1912, ii.494; 1913, 11.551; 1916, i. 317, ii. 404; 1917, i. 320 ; 
1920, i. 699; 1921, i. 391, ii. 356. 
petroleum in. 1913, ii. 551. 
rolling-mills in. 1911, 1. 575. 
Scorr, WALTER, LTD., visit to works of. 1912, ii. 405. 
Scorr’s Mreruop of sand analysis. 1914, i. 662. 
Sorar. See also Cast Iron, synthetic and Semi-Steel. 
aluminium, melting of. 1917, i. 357. 
bundling machines for. 1912, i. 536; 1913, ii. 618; 1914, i. 674; 1916, 
i, 348, ii. 424; 1919, ii. 499. 
foundry, specifications for. 1915, ii. 269, 
high-speed steel, remelting. 1919, ii. 512. 
recovery of, from sand, in foundries. 1911, i. 595; 1915, i. 566. 
recovery of zinc from. 1920, ii. 358. : 
Sorap-IRon BrRIQUETTES, use of. I911, i. 594, ii. 561; 1912, i. 513, 534, 
ii, 541; 1913, i. 608; 1914, i. 660, ii. 327; 1916, i, 339, ii. 423; 1917, 
i, 348, i. 397; 1918, i. 501; 1919, i. 659; 1921, i. 417. : 
Soratou Tust. See Testing. 
ScoraTcuEs, effect of, in materials. 1921, ii. 399. 
Screw Stock, heat-treatment of. 1921, ii. 392. 
ScuLirn Stwet Co., rolling-mills of. 1921, i. 431. 
Sra Water, corrosion of steelsin. 1912, i. 253, 275. 
SECTIONS— 
design of. 1916, i. 354; 1917, ii. 419; 1919, ii. 501. 
French standard. 1921, ii, 407. 
rolling of. 1913, i. 648. 
tapered, manufacture of. 1911, i. 640. 
Srarecation. See also Ingots. 
in bars. 1921, i. 429. 
in castings. 1912, 1.558; 1917, 11.435; 1920, i. 711. 
determination of depth of, in conducting metals. 1912, ii. 382. 
of graphite in castiron. 1912, ii. 584. 
of phosphorus in steel. 1915, i. 617. 
inrails. 1911, 1. 655; 1913, ii. 671; 1915, i. 606. 
of sulphur, of steel. 1920, ii. 358. 
Szias Apparatus for heating furnaces. 1915, i. 580. 
SrLr-HaRDENING STEEL, origin of term. 1916, i. 148, 145. 
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Semer-Sotvay Coxn-Oven. 1911, i. 551; 1912, i. 471, ii. 491; 1913, ii. 34, 
43, 546; 1914, ii. 292; 1916, ii. 400. 
Semet-Sotvay Direct SuLPHATE PROCESS. 1921, i. 389. 
Semi-Strer— 
manufacture, properties and uses of. 1913, ii. 597; 1914, i. 662, ii. 329. 
1915, i. 560, 561; 1916, i. 339, ii. 422, 423; 1917, i. 349, 354; 1918, 
i, 502, ii. 467; 1919, i. 658; 1920, i. 711, ii. 354; 1921, i. 413. 
specificationsfor. 1921,i. 414. 
SENIOR AND Livens’ Gas-PRopucerR. 1911, ii. 522. 
Srensaup-AReEns System of casting iron pipes. 1916, ii. 426. 
SERBIA— 
chromite in. 1913, ii. 508; 1921, i. 373. 
coalin. 1912, i. 463; 1921, i. 384, ii. 347. 
iron orein. 1912,;ii. 449; 1913, ii. 508; 1921, i. 372. 
SERPEK Procgss for artificial production of alumina. 1913, ii. 528. 
SHart SinkiIna. See Collieries. 
SHarrs— : 
critical speed of. 1916, ii. 450; 1917, i. 410. 
nickel-chrome steel, tests on. 1918, i. 533. 
specifications for. 1912, i. 574. 
SHaRon Steet Hoop Co., rolling-mill plant of. 1920, i. 729. 
SHEAR Test. See Testing. - 
- SHEaRtNG Macutnes. 1917, ii. 419. 
SHEDLOCK BRIQUETTING PRocgrss. 1913, ii. 575. 
Suret Meratr— 
drawing of. 1917, ii. 428. 
specifications of. 1911, ii. 617. 
testing of, by perforation. 1911, i. 616. . 
Sueet Mitts. 1919, ii. 503; 1920, i. 690. 
Suzets. See also Galvanised Sheets, etc. 
alloy steel for manufacture of. 1921, ii. 405. 
aluminium, testing of. 1918, ii. 493. 
annealing furnaces for. 1929, ii. 365. 
apparatus for determining hysteresis and eddy loss in. 1915, i. 617. 
corrosion of. 1917, i. 417; 1919, ii. 534. 
dynamo, magnetic properties of. 1912, ii. 382, 
manufacture of. 1913, i. 652, ii. 645; 1915, i. 590; 1917, i. 374; 1918, 
i, 519; 1920, i. 723, ii. 366. 
“microscopic analysis of. 1913, i. 676. 
stamping tests of. 1921, ii. 400. 
testing ducility of. 1917, i. 402, i. 438. 
SHEFFIELD, high-speed steel manufacture in. 1921, i. 428. 
SHELL STEEL— | 
composition of. 1915, i. 619. 
specifications for. 1916, ii. 451 ; 1917, i. 440. 
SHELLS— 
casting of ingots for. 1915, ii. 286, 
casting of, in permanent moulds. 1918, i. 501. 
coating of interior. 1916, i. 364. 
forging of. 1916, ii. 436; 1917, ii. 416; 1919, ii. 506. 
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SHELLS— 
German, composition of. 1916, i. 364. 
influence of drawing and stamping on properties of. 1920, i. 743. 
manufacture of. 1915, i. 590; 1916, ii. 445; 1917, i. 389, ii. 427; 1919, 
i. 676. n 
manufacture of, in Canada. 1921, ii. 229 (Paper). 
semi-steel for. 1918, i. 502; 1920, i. 354. ‘ 
SHERARDISING PRocEss. 1912, ii. 579, 580; 1914, ii. 388; 1915, i. 629; 1916, 
i, 366, ii. 466. 
SHETLANDS, chromite in. 1919, i. 623. 
Sumer Case-HarpENING Process. 1919, i. 673; 1920, i. 730. 
Sure ConstRUCTION— 
castings used in. 1919, i. 660; 1920, i. 712, ii. 353. 
steel for. 192], i. 459. 
welding in. 1918, ii. 487; 1919, i. 678, ii. 514. 
Sup STERN FRAmd®, defective. 1912, ii. 589. 
SHock, influence of rate of. 1912, i. 568. 
Sock Tests. See Testing. 
SHORE HARDENING PRocsss. 1912, ii. 576. 
SHoRE ScLERoscorPE. 1911, i. 650, ii. 621; 1913, 11. 214; 1920, ii. 380. 
SHRAPNEL Casss, forging of. 1916, i. 353. 
Sram, petroleum in. 1913, i. 554. 
SIBERIA— 
coalin. 1913, i. 539, ii. 589; 1914, 1. 599; 1921, i. 384, ii. 348. 
iron orein. 1913, i. 509, ii. 500; 1919, ii. 460. 
mineral resources of. 1920, i. 670; 1921, i. 374. 
SICILY— 
iron ore in. \ 1911, ii. 409 (Paper). 
oil shale in. 1915, i. 520 
S1EBEL-F'REYGANG PrRocEss of washing iron ore. 1914, i. 585. 
SIEGERLAND SLAG, production of manganiferous pig iron from. 1921, i. 402. 
SIEMENS CRUCIBLE FuRNACE. 1913, i. 173. 
SIEMENS REHEATING FurRNACE. 1914, i. 690. 
SIEMUND WELDING Proczrss. 1913, ii. 643. 
SIEMUND-WENZEL WELDING PRoczrss. 1912, ii. 577. 
Srevus, standard. 1918, ii. 437. 
SILESIA— 
early manufacture of ironin. 1912, i. 213. 
mines and steelworks in. 1921, ii, 365. 
SiLicAa— 
analysis of. See Analysis. 
fused. 1917, ii. 353. 
influence of, on dissociation of carbides in malleable castings. 1913, ii. 684. 
influence of, on transformation points of low carbon steel. 1913, ii. 682. 
negative value of, in iron ore. 1917, ii. 388. 
properties of. 1913, ii. 525. 
Sizica Propvots, manufacture of. 1920, i. 682. 
SILIcCATES— 
heat-formation of. 1912, i. 589. 
iron, artificial production of. 1916, i. 389. 
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Si1c0-Caxcrum, use of, in refining steel. 1911, i. 618, ii, 583. 
Smuico-Carnorire. 1911, ii. 127. 
Simico-MANGANESE— 
manufacture of, in electric furnace. 1919, ii. 488. 
* use of, in steel-making. 1914, i. 733; 1915, i. 571; 1918, ii. 473; 1919, 
i. 662; 1920, i. 711. 
SiLicon— 
analysis of. See Analysis. 
influence of, on castiron. 1913, i. 382 (Paper) ; 1917, ii. 434; 1920, i. 739. 
influence of, on the combination of iron and nitrogen. 1915, ii. 67. 
influence of, on ferro-silicon. 1921, i. 451. 
influence of, on foundry iron. 1911, ii. 561. 
influence of, on malleable cast iron. 1913, ii. 684. 
influence of, on mechanical properties of steel. 1912, ii. 585; 1913, ii. 
628; 1916, ii. 75, 92; 1917, ii. 447. 
influence of sulphur on iron carbide in presence of. 1913, i. 139 (Paper). 
reduction of, from slag in acid open-hearth process. 1920, i. 287 (Paper). 
thermal reactions of. 1921, ii. 415. 
thermochemistry of. 1916, ii. 468. 
Suricon ALLoys, constitution and properties of. 1911, ii..628; 1921, ii. 415. 
Sriicon Casrrnas, properties of. 1913, ii. 685. 
Smicon Compounps, specific heats of, at high temperature. 1917, i. 416. 
Sizicon Iron, the A4 transformation point in. 1919, i. 695, 
Siz1con Iron AtLoys— 
acid-resisting. 1917, ii. 434; 1920, ii. 395. 
magnetic properties of. 1920, ii. 386. 
Smuicon-IRon-Carpon ALLoys. 1916, ii. 459. 
Smzicon-NicKEL STEEL, properties of. 1921, ii. 405. 
Sin1con OxycaARBIDE, ‘‘ Fibrox.”’ 1915, ii. 228. 
Srzicon StreL— 
influence of annealing and working on grain growth in. 1914, i. 718. 
separation of carbon as graphite in. 1913, ii. 683. 
thermo-electric properties of. 1915, i. 324. 
use of, for bridge construction. 1915, ii. 314; 1916, ii. 455. 
SmuimanitrE REFRACTORIES, malinite process for the production of. 1920, 
ii. 316. 
“SmLoceL.” 1917, i. 298; 1920, i. 732. 
SmuNDoUM, preparation, properties and composition of. 1915, ii. 228. 
Stuver Sars, effect of, on corrosion of iron. 1921, i. 469. 
‘SummaNnce-ABADY CALORIMETERS. 1911, ii. 522; 1915, i. 503. 
Smmon-Carvés Coxe-Ovens. 1912, i. 471, i, 491; 1921, ii. 351. 
Suvptex Coxz-Ovens. 1912, ii. 491; 1914, ii. 291. 
Srmptex THeRMocourPLE. 1914, i. 592. 
Surpson ARMOUR-PLATE Process. 1911, ii. 604. 
Smupson anp Oviatt Furnace for direct production of steel. 1912, i. 536. 
Sivar PENINSULA— 
manganese ore in. 1917, i. 284. 
petroleum in. 1913, i, 554. 
Snvaavesn Iron AnD Sreet of ancient origin. 1912, i. 134 (Paper). 
SrinreRED MATERIALS, microstructure of. 1913, ii. 523. 
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Sinrzrina. See Iron Ore, preparation and Blast-Furnace flue-dust.. 
’ SKINNINGROVE Iron Co.— 

plant of. 1920, ii. 321. ies 

cleaning of blast-furnace gas, by the Lodge electrostatic process. 1920, © 
: li. 65 (Paper). 
SLag— 

' and acid hearth, 1919, i. 199 (Paper). 
acid, reduction of silicon from. 1920, i. 287 (Paper). 
action of fluorspar on. 1915, i. 571. 

basic, composition of. 1915, ii. 283. 

basic, conditions in steel-making practice. 1920, i. 265 (Paper). 

basic, constitution of. 1911, i. 620; 1912, ii. 559; 1921, 1. 428. 

basic, formation of. 1920, i. 722. 

basic, influence of fluorspar additions on phosphatesin. C.S.M., 1920, x. 1. 

basic, manurial value of. 1917, i. 368; 1920, i. 722, ii. 358. 

basic, mixing of, with native magnesites. 1917, ii. 354. 

basic, phosphates in. 1911, ii. 126 (Paper); 1912, i. 537. 

basic, phosphoric acid contents of. 1915, i. 575. 

basic, solubility of. 1913, i. 694; 1920, i. 722. 

basic, solubility of phosphoric acid in. 1916, i. 349. 

basic, solubility of phosphoric oxide in. 1911, i. 688. 

basic, utilisation of. 1912, ii. 559; 1913, ii. 626. 

basicity of. 1921, i. 419. 

blast-furnace. I911, ii. 556; 1912, i. 510, ii. 536; 1913, i. 597, ii. 589 ; 

1914, i. 44, 652, ii. 325; 1915, i. 556, ii. 266; 1916, 1. 336, ii. 421; 1917, 
i, 345, ii. 395; 1920, i. 708; 1921, i. 105 (Paper). ii. 366. 
blast-furnace, classification of. 1921, ii. 366. 
blast-furnace, colours in. 1917, ii. 395. 


blast-furnace, composition of. 1911, i. 590; 1912, i. 510, ii. 536; 1913, 
i, 597, ii. 589; 1914, ii. 395. 


blast-furnace, crushing of. 1912, i. 511. 

blast-furnace, desulphurising properties of. 1913, ii. 589. 

blast-furnace, disintegration of. 1917, ii. 396; 1920, i. 708. 

blast-furnace, function of. 1917, i, 336, ii. 416. 

blast-furnace, granulation of. 1912, ii. 586; 1913, i, 597. 

blast-furnace, handling of. 1917, i. 346. 

blast-furnace, influence of alumina on. 1913, i. 597. 

blast-furnace, iron in. 1917, i. 346. 

blast-furnace, preparation of. 1921, ii. 366. 

blast-furnace , recovery of sulphur from. 1921, ii. 366. 

blast-furnace, strength of. 1921, ii, 366. 

blast-furnace, tests on. 1918, i. 497; 1921, i. 408. 

blast-furnace, utilisation of. 1911, ii. 556; 1913, i. 598; 1913, ii. 590; 
1914, i. 44, 652; 1921, i. 408, ii. 367. 


blast-furnace, utilisation of heat contained in. 1912, i, 510; 1914, ii. 98 
(Paper). ; 


blast-furnace, valuation of. 1913, i. 597. 
blast-furnace, viscosity of. 1917, 1.345; 1918, i. 497. 
corrosion of iron in contact with. 1912, i. 594, 
cupola. 1921, i. 105 (Paper), ii. 350. 

desulphurisation of iron and steel by. 1920, ii. 353. 


SUBJECT INDEX. 165 


Stag— 
electric furnace, heat content of. 1920, ii. 360. 
electric furnace, function of. 1912, ii. 561; 1913, i. 625. 
function of, in metallurgical processes. 1911, ii. 583; 1917, ii. 413. 
influence of manganese on, 1919, i. 654. 
limey, structure of. 1919, ii. 489. : 
liquid, gas-producer operated with. 1915, i. 528. 
manganiferous silicate, reduction of. 1920, i. 718. 
recovery of manganese from. 1918, ii. 465. 
Siegerland, production of manganiferous pig iron from. 1921, i. 402. 
Stac-BREAKING MACHINERY. 1916, i. 336; 1917, i. 346. 
Siac Bricks, manufacture of. 1913, ii. 590; 1914, i. 652; 1915, i. 556. 
Stag Cement. 1912, i. 511, ii. 537; 1913,1.599; 1916, i. 336; 1918, 1.498; 
1919, i. 653, ii. 489; 1920, ii. 351; 1921, ii. 367. 
Siac Corrosion, resistance of zirkite to. 1920, ii. 319. 
Sziac-GRinpine Mitrs. 1917, ii. 413; 1920, i. 722. 
Stace Incuusrons. 1911, i. 646; 1912, ii. 371; 1913, i. 655; ii. 673; 1914, 
li. 365; 1915, i. 618; 1916, i. 350. 
Siac TEMPERATURE, influence of, on refractories. 1919, i. 633. 
SLAvIANoFF WELDING Process. 1911, i. 637; 1912, i. 553; 1914, i, 697; 
1916, ii. 444; 1919, i. 677. 
SLAVONTA, coal resources of. 1921, ii. 347. 
SLEEPERS— 
hollow steel. 1916, i. 383. 
iron, use of, in tropical climates. 1915, i. 611. 
Suick CooLtine Brep. 1915, ii. 288. 
Sutick FurNAcE Roor. 1915, ii. 288. 
SutipE Rutz for chemists. 1914, i. 746. ‘ 
Stoss-SHEFFIELD SteEL & TRon Co., coking plant of. 1920, ii. 331. - 
Smet CokE-Oven, 1913, ii. 33. 
SmitH Gas-PropuceR. 1913, i. 563; 1919, i. 644. 
Smiru, THomas & Sons, RopteEy, works of. 1912, ii. 425. 
SmMokr— 
measurement of density of. 1912, i. 461. 
prevention of. 1911, i. 540; 1912, ii. 477; 1914. i. 596, ii. 287; 1916, 
i. 308; 1917, i. 308, ii. 363; 1918, i. 481; 1921, ii. 347. 
Snow Biowirne-Eneine. 1919, i. 650. 
Snyper Evecrric Furnace. 1916, ii. 431; 1921, i. 426. 
Soaxina-Prits. 1913, i. 67, ii. 632; 1914, ii. 339; 1919, ii. 501. 
Soormté pr DEnain ET D’Anzin, destruction of steelworks of. 1920, ii. 362. 
Socrt: NoRMANDE DE Mératuurats, plant of. 1920, ii. 348; 1921, ii. 379. 
rolling-mills of. 1920, ii. 368. 
SopmrBERG Exnzorric Furnace. 1911, i. 622, 623; 1912, i. 92; 1913, 
ii. 621 
SépERBERG ExecrRopE. 1920, ii. 346; 1921, i. 424, 425. 
Soprum BisuLPHATE, pickling with. 1916, ii. 446. 
Sop1um CHLORIDE AND Porasstum BicHRoMATE, action of mixtures of solution 
of, uponiron. 1911, i. 131 (Paper). 
Soprum Hyproxipe, embrittling action of, on plates, 1917, ii. 157, 458. 
Sorts, corrosive action of, on iron and lead. 1920, ii. 394. 
SoLiDIFICcATION of metals from the liquid state. 1920, i. 724. 
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SoLutTrons— 
iron, resistance of. 1917, i. 411. 
solid, hardness of. 1914, ii. 368; 1921, ii. 413. 
nature of. 1912, i. 585. 
SOMALILAND, coalin. 1915, ii. 233. 
SoMERSET, iron ore in. 1919, ii. 458. 
Soot, composition of. 1913, ii. 536. 
Sorsirte, definition of. 1912, ii. 380; 1918, i. 549. 
Sout Arrica— 
blast-furnaces in. 1920, i. 705. 
chromite deposits of. 1912, ii. 454. 
coalin. 1913, i. 540; 1916, i. 310; 1921, i. 384. 
corundum in, 1919, i. 628. 
electric steel foundry in. 1918, i. 506. 
iron industry of. 1914, ii. 403; 1919, i. 652; 1921, i. 407, ii. 365. 
ironorein. 1912, i. 436, 11.449; 1915, ii. 216; 1920, ii. 309; 1921, ii. 334. 
magnesite in. 1912, ii. 470. 
manganese in, 1918, i. 472; 1919, ii. 461. 
molybdenum in. 1916, i. 297. 
nickel orein. 1919, i. 642. 
petroleum in. 1911, i. 555, ii. 298; 1912, ii. 496; 1914, ii. 298. 
statistics of. See Statistics. 
tungsten in. 1918, ii. 434. 
SoutH Amrrica. See also under names of Countries. 
coalin. 1915, ii. 234. 
petroleum in. 1911, i. 557; 1918, ii. 456. 
South AUSTRALIA— 
coalin: 1920, ii. 326. 
petroleum in. 1916, i. 317. 
Sourn Dakota, coalin. 1912, ii. 486: 
Sourn Manouurta, coalin. 1917, i. 311. 
Sourn WALES, coalin. 1920, ii. 324. 
Sours-West Arrica, mineral resources of. 1915, ii. 217; 1916, ii. 381; 1921, 
li, 334. 
SouTHERN NicHrRta, coalin, 1912, ii. 480; 1914, i. 601; 1917, i. 311. 
Sparn— 
bauxite in. 1921, i. 374. 
blast-furnaces in. 1920, i. 706. 
coalin, 1920, ii. 325. 
iron industry of. 1920, i. 706. 
iron ore in.~ 1911, i. 517, 699, ii. 473 ; 1912, ii. 449; 1913, ii. 498; 1914, 
1.571; 1916, i. 289; 1921, i. 374. 
manganese ore in. 1915, i. 488. 
rolling-millsin. 1914, i. 687. 
tungsten ore in. 1912, i. 441, ii. 457; 1914, ii, 273. 
. SPATHIC ORE— 
preparation of. 1913, i. 524; 1914, i. 587. 
roasting kilns for. 1915, i. 497. 
SPECIFICATIONS— 
American, for blooms and billets. 1913, i. 667. 
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SPECIFICATIONS— 

American, for boiler steel. 1913, i. 668; 1914, ii, 374. 

American, for boilers. 1914, i. 712. 

American, for castiron. 1913, ii. 597; 1915, i. 596. 

American, for foundry scrap. 1915, ii. 269. 

American, for iron and steel. 1912, i. 573, ii. 592; 1915, ii. 312; 1916, 

‘1, 452; 1919, i. 688." ‘ 

American, for malleable cast iron. 1915, ii. 273. 

American, for motor-car steels. 1911, ii. 612; 1912, i. 575. 

American, for oil fuel. 1912, ii. 499. 

American, for pigiron. 1911, ii. 556; 1915, i. 559. 

American, for pipe fittings. 1914, i. 712. 

American, for rails. 1911, i. 655, ii. 619; 1912, ii. 593; 1915, i. 609; 
1919, i. 688; 1921, ii. 407. 

American, for railway material. 1913, ii. 671. 

American, for reinforced concrete. 1911, ii. 654. 

American, for reinforcement bars. 1912, i. 574. 

American, for semi-steel. 1921, i. 414. 

American, for sheet steel. 1911, ii. 617. 

American, for shell steel. 1917, ii. 440; 1918, i. 544. 

American, for spring steel. 1912, ii. 593. 

American, for steel axles and shafts. 1912, i. 574. : 

American, for steel castings. 1913, i. 668; 1915, ii. 269; 1917, ii. 441; 
1918, i. 544. 

American, for steel flasks for gases. 1912, ii. 593. 

American, for tool steel. 1911, ii. 623; 1913, i. 667; 1919, ii. 527. 

American, for wheels. 1911, ii. 620; 192], ii. 407. 

Australian, for rails and fishplates. 1921, ii. 407. 

Australian, for structural steel. 1920, ii. 385. 

Austrian, for railway materials. 1916, ii. 451. 

Belgian, for railway materials. 1916, ii. 451. 

British, for iron and steel. 1912, i. 573. 

British, for motor-car steels. 1916, ii. 451. 

British, for pig iron. 1913, i. 595. 

British, for rail and fishplates. 1914, ii. 374; 1919, ii. 526. 

British, for railway material. 1913, ii. 617; 1916, ii. 451. 

British, for refractory material. 1911, ii. 496; 1912, ii. 466, 

British, for reinforced concrete. 1911, ii. 654. — 

British, for structural steel. 1912, ii. 592; 1920, ii. 385. 

Danish, for wrought-iron pipes. 1912, ii. 381. 

Dutch, for railway materials. 1916, ii. 451. 

French, for blooms, billets and bars. 1920, ii. 385. 

French, for carbon steel. 1921, ii. 407. 

French, for rails. 1914, ii. 374. 

French, for railway material. 1916, ii. 451. 

French, for shell steel, 1918, i. 544. 

German, for castiron. 1915, i. 596. 

German, for rails. 1914, ii. 374. 

German, for railway material. 1916, ii, 451. 

German, for shell steel. 1917, ii. 440. 
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Italian, for railway material. 1916, ii. 451. 
international, for aircraft. 1918, i. 544; 1919, i. 688. 
international, for cast iron. 1914, ii. 364. 
international, for steel. 1916, ii. 451. 
Swedish, for railway materials. 1916, ii. 451. . 
SpPrecTRO-PHOTOMETERS. 1914, i. 745. 
Spectrum ANALYSIS— 
metallurgical reactions in Bessemer process revealed by. 1920, i. 717. 
quantitative. 1914, i. 745. 
SPIEGELEISEN— 
manufacture of, from slags. 1918, ii. 465. 
use of, in steel manufacture. 1920, ii. 358. 
SPITZBERGEN— 
coalin. 1911, ii. 508; 1912, ii. 481; 1914, i. 598; 1915, i. 508; 1916, 
ii. 397; 1920, i. 692; 1921, i. 384, ii. 348. 
iron orein. 1919, i. 620. 
mineral resources of. 1918, 1.471; ii. 435. 
Sponey Iron, manufacture of. 1913, i. 601. 
Spoons, production of. 1921, i. 448. 
Spray Procrss. See Schoop Spray Process. 
Sprine Stent, fatigue of. 1921, i. 458. 
SPRINGFIELD StEEL FounpRy, description of. 1920, ii. 355. 
SpRInNGs— 
brittleness produced in, by electroplating. 1917, i. 402. 
heat-treatment of. 1920, i. 736, ii. 373; 1921, ii. 390. 
laminated, design of. 1920, ii. 373. 


manufacture of. 1913, ii. 646; 1917, ii. 426; 1919, i. 675; 1920, i. 735; 
1921, i. 446. 


STAFFORDSHIRE— 
coalin. 1921, i. 382. 
early iron manufacture in. 1912, i. 203 (Paper). 
South, fireclays in. 1918, ii. 438. 
STAHLER-BENRATH CHARGING APPLIANCE. 1914, ii. 106. 
STAHLER CHARGING APPLIANCE. 1912, ii. 522. 
‘‘ STAHLFORMSAND,”’ definition of. 1914, i. 663. 
**STAHLPUTZSAND,” definition of. 1914, i, 663. 
“STAHLSAND,” definition of. 1914, i. 663. 
Sramntess Stren, See also Chromium Steel. 
hardening of. 1921, ii. 403. 
heat-treatment of. 1920, ii. 373. 
Krupp’s. 1921, i. 470. 
properties and uses of. 1919, ii. 534; 1920, 1.759; 1921, i. 447, ii. 402. 
STALLOY, magnetic propeties of. 1914, ii. 8376, 377; 1920, ii. 386. 
STAMPING— : 
and drawing of metals. 1914, ii. 348; 1917, i. 373; 1921, ii. 380. 
influence of, on physical properties of shells. 1920, i. 743. 
Sramprne Macuinery for steel. 1916, ii. 436. 
Srames, steel lettering. 1917, i. 391. 3 
STANDARD TINPLATE Company, description of plant of. 1918, i. 480. 
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Tepper of engineering materials, 1916, ii. 451; 1917, ii. 440; 1921, 
st - 
Stassano Evectric Furnace. 1911, ii. 217, 592; 1912, i. 507, 542, ii. 562; 
1913, i. 629, 630; 1914, i. 680, ii. 328, 341; 1920, i. 719. 
STaTISTICS— 
Algeria, mineral. 1911, i. 696; 1912, i. 622; 1913, i. 705; 1915, i. 643. 
Alsace-Lorraine, mineral. 1912, i. 620; 1915, i. 644. 
Australia, mineral andiron trade. 1911, i. 692, ii. 672; 1912, i. 616, ii. 631; 
1913, i. 699, ii. 711; 1914, i. 752, ii. 398, 711; 1915, i. 639, ii. 338. 
Austria-Hungary, mineral andirontrade. 1911, i. 692, ii. 672; 1912, i. 616 
ii. 631; 1913, i. 699, 715, ii. 712; 1914, i. 753, fi. 398; 1915, i. 640, 645. 
Baku, petroleum. 1913, i. 553. 
Belgium, mineral andiron trade. 1911, i. 693, ii. 673 ; 1912, i. 617, ii. 632 ; 
1913, i. 701, 716, ii. 713 ; 1915, i. 641, 656, ii. 339. 
Bosnia-Herzegovina, mineral and iron trade. 1913, ii. 713; 1914, ii, 399. 
British Empire, mineral and iron trade. 1915, i. 638. 
British Empire, non-ferrous. 1917, i. 425. 
Canada, electric furnaces. 1921, i. 426. 
Canada, mineral. 1911, i. 694, ii. 673; 1912, i. 618, ii. 632; 1913, i. 701, 
ii. 713 ; 1914, i. 755, ii. 399; 1915, i. 641, ii. 340. 
Chili, mineral and iron trade. 1913, i. 703; 1914, ii. 400. 
China, iron trade. 1912, i. 619. 
Cuba, mineral. 1911, ii. 673; 1914, i. 756. 
Egypt, petroleum. 1913, i.703. 
France, coke-ovens. 1912, ii. 490; 1915, i. 514. 
France, mineral andiron trade. 1911, i. 695, ii. 674; 1912, i. 620, ii. 633 ; 
1913, i. 703, ii. 714; 1914, i. 757, ii. 401; 1915, i. 643. 
Germany, blast-furnaces. 1912, ii. 635. 
Germany, manganiferous iron ore consumption. 1914, i. 759. 
Germany, mineral and iron trade. 1911, i. 696, ii. 674; 1912, i. 624; 
1913, i. 705, ii. 706; 1914, i. 758, ii, 401; 1915, i. 643. 
Germany, open-hearth furnaces. I911, ii. 584. 
Greece, mineral. 1911, i. 697; 1912, i. 625. 
Holland, mineral. 1911, i. 698; 1912, i. 626; 1913, i. 707; 1914, i. 760. 
Hungary, mineral andirontrade. 1911, ii. 672; 1912,i1.616; 1913, i. 700, 
ii. 712; 1914, ii. 398, 399; 1915, ii. 338. 
India, mineral. 1911, ii. 675; 1912, ii. 635; 1913, i. 707, ii. 717; 1914, 
ii. 402; 1915, ii. 341. 
Indo-China, mineral. 1913, ii. 717. 
Italy, mineral and iron trade. 1911, i. 698, ii. 243, 675; 1912, ii. 636; 
1913, i. 709, 717, ii. 718; 1914, i. 761, 770, ii. 402; 1915, ii. 342. 
Japan, mineral and iron trade. 1911, ii. 676; 1912, i. 626; 1913, ii. 718 ; 
1914, ii. 402; 1915, i. 646, ii. 344. 
Luxemburg, iron trade. 1913, i. 706; 1914, ii. 401; 1915, i. 644, ii. 341. 
Mexico, mineral. 1912, ii. 638; 1913, ii. 719. 
Natal, mineral. 1911, 1. 698; 1912, ii. 639; 1913, i, 711, ii. 722. 
Newfoundland, mineral. 1913, ii. 719. 
New South Wales, mineral and iron trade. 1911, ii. 672; 1912, i. 616; 
1913, ii. 711; 1914, ii. 398; 1915, i. 639, ii 338. 
New Zealand, mineral. 1914, i. 762. 
Orange Free State. 1912, ii. 639; 1913, ii. 722. 
Peru, mineral. 1912, ii. 688; 1913, ii. 719; 1914, i. 762; 1915, ii. 344. 
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SraTistics— 

Queensland, mineral. 1911, ii. 672; 1912, ii. 631; 1913, i. 699; 1915, 
i. 639, ii. 338. 

Rhodesia, mineral. 1911, i. 699; 1913, i. 710. 

Roumania. 1912, i. 627. 

Russia, mineral and iron trade. 1911, i. 698, ii. 676; 1912, 1.627; 1913, 
i. 710, ii. 720; 1914, i. 763, ii. 402; 1915, i. 646, 657, 11. 345. 

Serbia, mineral. 1913, i. 710. 

South Africa. 1911, i. 699; 1912, ii. 639; 1913, i. 711, i. 722; 1914, i. 
766, ii. 403; 1915, i. 346. 

South Wales, coke. 1912, ii. 491. 

Spain, mineral and iron trade. 1911, i. 699, ii. 678; 1912, i. 629, ii. 640 ; 
1913, i. 710, ii. 720; 1914, i. 765; 1915, i. 648, 657. 

Sweden, mineral andiron trade. 1911, i. 699, ii. 678; 1912, i. 629, ii. 640 ; 
1913, i. 711, 718, ii. 721; 1914,i. 765; 1915, i. 649, ii. 345. 

Tasmania, mineral. 1915, i. 639. 

United Kingdom, ammonium sulphate. 1911, ii. 671; 1912, ii. 630; 1913, 
ii. 711; 1914, ii. 397; 1915, ii. 338; 1917, ii. 371. 

United Kingdom, coke-ovens. 1915, i. 514. 

United Kingdom, fluorspar production and consumption. 1917, 1. 363. 

United Kingdom, mineral and iron trade. 1911, i. 691, ii. 670; 1912, 
i. 614; 1913, i. 698, 699, 715, ii. 711; 1914, i. 750, ii. 397; 1915, i. 637, 
655, ii. 337; 1916, ii. 428. 

United Kingdom, oil shale. 1915, i. 637. 

United Kingdom, open-hearth furnaces. 1911, ii. 583. 

United Kingdom, rolling-mills. . 1921, i. 433. 

United Kingdom, tar. 1917, ii. 370. 

United States, bauxite. 1917, i. 301. 

United States, black-plate production. 1912, ii. 135. 

United States, chrome ore. 1917, i. 285. 

United States, coke. 1913, ii. 545. 

United States, coke-ovens. 1921, ii. 352. 

United States, electric furnaces. 1919, ii. 498; 1921, i. 426. 


United States, ferro-manganese production and consumption. 1915, ii. 
342. 


United States, ferro-silicon consumption. 1915, i. 653. 

United States, foundries. 1915, i. 653. 

United States, mineral and iron trade. 1911, i. 700, ii. 555, 679; 1912, i. 
630, il. 641 ; 1913, i. 712, ii. 722; 1914, i. 766, ii. 403, 404; 1915, i. 651, 
ii. 347; 1916, ii. 428; 1917, i. 363. 

United States, natural-gas. 1916, i. 321. 

Upper Silesia, iron trade. 1918, ii. 717: 

Victoria, mineral. 1911, ii. 672; 1912, ii. 631; 1913, ii. 712; 1914, i. 752, 
ii. 8398; 1915, ii. 338. 

Western Australia, 1912, i. 616; 1913, i. 699, ii. 712; 1914, ii. 398, 

world’s consumption of iron ore. 1913, i. 718; 1914, i. 772. 

world’s consumption of metals. 1913, ii. 727. 

world’s electric furnaces. 1912, i. 542; 1913, ii. 623; 1914, ii, 342; 


La i. 661, ii. 283; 1916, i. 348; 1917, ii. 407; 1918, i. 515; 1920, 
i, : 


world’s production of aluminium. 1913, ii. 728. 
world’s production of asphalt. 1913, ii. 728. 
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world’s production of basic slag. 1914, i. 47. 
world’s production of chrome ore. 1912, ii. 644; 1916, i. 403. 
world’s production of chrome iron ore. 1913, ii. 727; 1916, i. 294. 
world’s production of coal. 1911, i. 702, ii. 681; 1912, i. 633, ii. 643; 
1913, i. 714, ii. 726; 1914, i. 767, ii. 405; 1915, i. 654, ii. 349. 
world’s production of electric steel. 1911, ii. 682; 1913, i. 718. 
world’s production of graphite. 1912, ii. 645. 
world’s production of iron ore. 1913, i. 714, ii. 726; 1914, i. 768, 773, 
ii. 406; 1915, i. 654, ii. 350. 
world’s production of manganese ore. 1912, ii. 644; 1914, i. 772; 1915, 
i. 658, ii. 350. 
world’s production of manganiferous iron ore. 1915, ii. 350. 
world’s production of non-ferrous metals. 1912, ii. 646; 1914, i. 773, 
li. 407; 1915, i. 659. 
world’s production of petroleum. 1911, ii. 682; 1912, ii. 645; 1913, ii. 
728 ; 1914, i. 772, ii. 406; 1915, i. 659, ii. 351; 1919, ii. 476. 
world’s production of pigiron. 1911, i. 702, ii. 681; 1912, i. 633, ii. 643 ; 
1913, i. 714, ii. 727; $914, i. 678, 773, ii. 406; 1915, i. 655, ii. 350. 
world’s production of steel. I911, i. 703; 1912, i. 48, 49, 634, ii, 646; 
1913, i. 715; 1914, 768, 773; 1915, i. 655. 
world’s production of sulphate ammonia. 1914, i. 772. 
world’s production of tungsten. 1912, i. 637; 1913, ii. 727. 
world’s resources of coal. 1915, i. 658. 
world’s resources of iron ore. 1912, ii. 644; 1917, i. 427; 1920, ii. 672. 
world’s resources of petroleum. 1911, ii. 682. 
world’s tinplate industry. 1913, i. 719. 
Sravrr Coke Extractor. 1915, i. 514. 
“Sreapire.” 1911, ii. 131. 
STEamM— 
exhaust, utilisation of, in ironworks, 1914, ii. 322. 
influence of, oniron. 1911, ii. 651. 
influence of, on magnesite brick. 1915, i. 498. 
superheated, influence of, on constitution of cast iron. 1912, ii. 382. 
Srzam-Enatnes for driving reversing rolling-mills. 1912, i. 335 (Paper) ; 1917, 
1, 375 
Sruarine, use of, to illustrate shrinkage and crystallisation of ingots. 1916, 
ii, 142, 
Srnsn, See also Bessemer Steel, Open-Hearth Steel, Stainless Steel, etc. 
- acid and basic, comparison of qualities of. 1912, i. 561. 
acid open-hearth. 1917, ii. 209 (Paper). 
acoustic properties of. C.S.M., 1911, iii. 125. 
aging of. 1919, ii. 521; 1921, ii. 408. 
air-hardening versus case-hardening of. 1918, 1. 525. 
alloy, coefficient of expansion of. 1920, 1. 753, li, 387. 
alloy, demagnetisation of. 1912, ii. 599. 
alloy, gases occluded in. 1916, ii. 454; 1918, 1.518; C.8,M., 1916, vii. 41. 
alloy, grading of. 1912, ii. 588. 
alloy; heat-treated, grain boundaries in. 1919, i. 690, 
alloy, high-speed. 1918, i. 540. 
alloy, influence of pickling on, 1920, i. 755, 
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alloys, magnetic and electric properties of. 1913, i. 670, ii. 665; 1914, 
ii. 375; 1915, i. 616; 1916, 1. 376. ; 

alloy, manufacture of. 1917, i. 403; 1921, i. 422. 

alloys, microstructure of. 1913, i. 679. 

alloy, properties and uses of. 1914, i. 712; 1916, ii. 453; 1921, i. 466, 
ii. 402, 

alloy, use of, for bridge building. 1915, ii. 314; 1916, i. 379, ii, 455; 
1920, ii. 387; 1921, 11. 404. 

alloy, use of, for forgings. 1921, i. 431. 

alloy, use of, for helmets and armour. 1919, ii. 524. 

alloy, use of, for sheets. 1921, ii. 405. 

aluminium additions in. 1920, ii. 358. 

alumina inclusions in. 1916, ii. 434; 1919, i. 691. 

analysis of. See Analysis. 

annealed, properties of. 1916, ii. 448. 

arc-fused, properties of. 1921, i. 444, ii. 394. 

basic, influence of elements on. 1918, ii. 43. 

basic, manufacture of. 1918, ii. 470; 1919, i. 661. 

basic, reversion of phosphorus to. 1921, i. 421. 

basic, slag inclusions in. 1911, i. 646. 

behaviour of, under biaxial loading. 1916, ii. 448. 

behaviour of, under sudden stress. 1921, i. 457. 

black-finishing of. 1919, i. 671. 

bluing of. 1918, ii. 486; 192], i. 449. 

brittleness of. 1915; i. 598; 1917, i. 402; 1919, ii. 521, 532, 536; 1921, 
i. 462. 

browning of. 1921, i. 449. 

burning and over-heating of. 1913, i. 647; 1915, i. 398 (Paper); 1917, 
ii. 423; 1918, i. 526. : 

case-hardening of. See Heat-Treatment. 

cast, macrostructure of. 1921, i. 464. 

classification of. 1921, ii. 408. 

coalescence in. 1921, ii. 145 (Paper). 

cold drawing of. 1914, ii. 347; 1919, ii. 519. 

cold flow of. 1913, i. 93 (Paper). 

colouring of. 1921, i. 443. 

constitution of. 1921, i. 463, ii. 410. 


constitution of the sulphide enclosures in, and the desulphurisation process. 
C.S.M., 1912, iv. 28. 


cooling of, in ingot and other forms. 1918, ii. 231 (Paper). 


copper clad, manufacture of. 1912, ii. 580; 1913, i. 653; 1914, i, 740; 
1916, ii. 457; 1917, i. 410. 


corrosion of. See Corrosion. 

cost of melting. 1921, i. 428, ii. 370. 

crystallisation of. 1912, ii. 602; 1913, i. 647, 

cutting tests of. 1911, ii. 605; 1915, ii. 297; 1916, i. 368; 1920, ii. 384. 
decarburisation of, with hydrogen. 1919, ii. 407 (Paper). 

decarburisation of, in salt baths. 1914, ii. 196 (Paper). 

deformation of, due to quenching. 1914, i. 694. 

density of. 1919, i. 678. 


Str 
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dendritic. 1921, i. 466. 
Se of. 1916, ii. 429; 1919, i. 662; 1921, i. 421; O.S.M., 1916, 
vu. 102, 
deoxidation of, with hydrogen. 1920, ii. 143 (Paper). 
detection of phosphorus in. 1914, ii. 381; 1915, i. 617. 
detection of strains in. 1918, ii. 498; C.S.M., 1918, ix. 1. 
determination of expansion in. 1912, ii. 607. 
diffusion of hydrogen in. 1912, i. 588. 
dilatation of. 1918, i. 538. 
ductile, notched-bar impact tests of. 1912, ii. 381. 
effervescing. 1920, i. 716. 
elastic hysteresis of. 1913, i. 663; 1914, ii. 366. 
elastic strength of. 1920, ii. 375, 382. 
electric resistivity of. 1912, ii. 382. 
pie conductivity of. 1912, ii. 381; 1917, i. 418; 1918, i. 549, 
ii. : 
embrittling action of sodium hydroxide on. 1917, ii. 458. 
endurance of, under slow reversals of stress. 1915, i. 602. 
etching of. 1911, ii. 634; 1914, i. 515; 1921, i. 465. 
exothermic. 1913, i. 601, ii. 591. 
expansion of. 1917, ii. 446; 1918, ii. 499. 
failures in. 1919, i. 687. 
fatigue of. 1921, ii. 398. 
ferrite crystallisation in. 1921, i. 429. 
fibrous structure in. 1920, i. 724; 1921, ii. 401. 
flakesin. 1919, i. 692, ii. 523; 1920, u. 372; 1921,i. 460. 
forged, heterotropy of. 1920, ii. 383. 
gases evolved in heating, to its melting point in a vacuum. 1912, ii. 236 
(Paper). 
gasesin. 1912, ii. 34; 1914, ii. 365; 1915, i. 619; 1916, i. 385, ii. 433 ; 
1917, i. 372 ; 1919, ii. 472; 1920, i. 720, ii, 363; 1921, i. 421, 463, il. 
375; C.8.M., 1911, iii. 249; 1914, vi. 216. 
ghost lines in. 1915, i. 165; 1916, i. 351; 1917, i. 395. 
grain growth in. 1914, i. 718; 1917, i. 412, ii. 445. 
grain-size inheritance in. 1918, i, 550. 
hardened, contraction of. 1918, ii. 499. 
hardened, electrical resistance of. 1918, ii. 421 (Paper). 
hardened, influence of annealing on electric properties of. 1918, ii. 485. 
hardened, spontaneous generation of heat in. 1918, ii. 498. 
hardened, time effect in reheating. 1917, i. 397. 
hardness of. 1912, ii. 382; 1914, i. 705; 1918, ii. 402; 1920, i..741. 
heat content of. 1920, ii. 360. 
heat-treatment. See Heat-Treatment. 
heated, rate of evolution of gases from. 1911, ii. 594; 1912, ii. 236 
(Paper). 
heterogeneity of. 1916, i. 387; 1918, i. 540, ii. 501; 1919, i. 690. 
high tensile, use of, for reinforcing concrete. 1917, ii. 443. 
history of. 1921,i. 428. 
hot flow of. 1920, i. 726. 
hypoeutectic, influence of annealing on microstructure of. 1919, ii. 528. 
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hyper-eutectic, influence of coalescence of cementite i in heat-treating. 1921, 
ii, 158, 

hypo-eutectic, osmondite in. 1912, i. 583. 

hypo-eutectoid, cellular structure of. 1912, ii. 605. 

hypo-eutectoid, martensite transformation in. 1913, ii. 581; 1918, 
ii. 502. 

hypo-eutectoid and eutectoid steels, relation of heat-treatment to cold- 
work. (€.§.M., 1920, x. 65. 

hysteresis of. 1913, i. 663; 1914, ii. 366; 1917, i. 401. 

impact tests on. 1913, ii. 655, 656; 1920, ii. 383. 


inclusions in. 1911, ii; 609; 1912, ii. 371; 1913, i. 655; 1917, i. 74, 82, 
372, 394; 1918, i. 239, 287 (Papers), i ii. 478 ; 1919, ii. 522; 1920, 1. 725; 
1921, i. 429, 461. 

influence of amorphous phase in hardening of. 1914, ii. 368. 

influence of annealing on. 1913, i. 647. ; 

influence of arsenic on. 1913, i. 674; 1920, ii. 387. 

influence of boron on. 1915, i. 614. 

influence of carbon on, 1914, i. 725; 1916, i. 371, ii. 11; 1917, i, 396; 
1919, ii 517; 1921, i. 465. 

influence of chromium in. 1918, i. 546; 1919, ii. 517. 

influence of coalescence on. 1914, ii. 204 (Paper). 

influence of cold‘working and annealing on. 1913, ii. 646; 1916, ii. 443 ; 
1917, i. 400; C.S.M., 1911, iii. 320; C.S.M., 1918, ix. 125. 


influence of copper on. 1911, i. 668; 1914, i. 728, 735; 1915, ii, 325; 
1921, i. 468. : 


influence of elements on. 1916, ii. 5 (Paper); 1917, i. 355; 1919, ii. 517; 
1920, ii. 387; 1921, i. 434. 

influence of forging on. 1914, i. 689; 1919, i. 673. 

influence of ghost lines on. 1915, i. 165. 

influence of heat-treatment on, 1913, ii. 367 (Paper), 658; 1915, i. 585, 


ii, 164 (Paper), 302 ; 1916, i. 371, ii. 268 (Paper); 1917, ii. 251 (Paper); 
1919, ii. 533; 1921, ii. 158. 


influence of holes on strength of. 1914, ii. 371. 

influence of hot deformation on. 1918, ii. '7 (Paper); 1919, i. 685. 
influence of hot-rolling on. 1918, i. 523; 1921, ii. 409. 

influence of initial temperature on. 1920, i. 527 (Paper). 


influence of manganese on. 1913, ii. 664; 1916, ii. 66; 1917, ii, 448; 
1919, ii. 580; 1921, i. 434. 

influence of mercury on. 1911, ii. 622. 

influence of methylene iodide on. 1912, ii. 621. 

influence of molybdenum upon corrodibility of. 1914, i. 303 (Paper). 

influence of nickel on. I911, i. 668; 1912, ii. 583; 1916, ii. 83 ; 1919, 
ii. 517; 1920, ii. 380. 

influence of nitrogen in. 1913, ii. 665 ; 1914, i. 721; 1915, ii. 47 (Paper) ; 
1916, ii. 452; 1917, i. 402; 1920, i. 145 ; 1921, i. 464, ii, 414, 

influence of oxy-acetylene flame on. 1912, ii. 586. 

influence of oxygen. ©.8.M., 1916, vii. 68. 

influence of phosphorus on, 1913, ii. 665; 1914, i. 725; 1915, ii, 122 
(Paper); 1918, i. 545; 1921, ii. 405. a4 

influence of pickling on. 1919, i. 680; 1920, i. 755; 1921, ii. 419. 

influence of quenching agents on. 1915, ii, 301. 
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influence of quenching temperature and time of tempering on. 1914, i. 695; 
1917, i. 396. 
Bear of rate of cooling on hardening of. 1919, i. 469 (Paper); 1920, 
uu. 372, 
ene of silicon on. 1912, ii. 585; 1913, ii. 628; 1916, ii. 75; 1917, 
ii. : 
influence of size and working of ingot on qualities of. 1919, ii. 520. 
- influence of sulphur-on. 1916, i. 374, ii. 66, 91, 453; 1919, ii. 517; 1920, 
li, 387; 1921, ii. 405. 
influence of surface tension on. 1917, i. 155 (Paper). 
eee of titanium in. 1911, ii. 626; 1912, ii. 555; 1913, ii. 627; 1918, 
bE j : 
influence of treatment on physical properties of. 1911, ii. 610. 
influence of vanadium on. I911, i. 294 (Paper); 1913, i. 672; 1915, 
i. 442 (Note). 
intercrystalline failure in.» 1921, i. 459. 
intercrystalline fractures of. 1920, ii. 23 (Paper) ; ©.S.M.,, 1912, iv. 80. 
internal stresses in. 1919, i. 685; 1921, ii. 402. 
interstrained, influence of thermal treatment on. 1914, i. 692. 
isotropy of constituents of. 1915, ii. 323. 
liquid, gases obtained in. 1921, i. 421. 
liquid, suface tension of. 1919, i. 695. 
macrostructure of. 1913,1.679; 1918, ii. 483; 1919, 11.527; 1921,1. 464. 
magnetic analysis of. 1917, ii. 441; 1918, i. 552, ii. 505; 1920, i. 750. 
magnetic properties of. See Magnetic Properties. 
magnetic testing of. See Tests. 
manganese sulphides and silicates in. C.§.M., 1911, iii. 260. 
manufacture, economics of. 1920, i. 723. 
manufacture, reactions in. 1914, i. 672. 
manufacture, working efficiency in. 1916, ii. 439. 
mechanical properties of. 1912, ii. 382; 1916, ii. 447; 1919, ii. 536; 
1921, ii. 91 (Paper), 400. 
mechanical treatment of. 1917, ii. 267 (Paper). 
metallurgy, processes of. 1919, i. 143 (Paper). 
micrographic examination of. ©.8.M., 1911, iii. 120. 
microscopical examination of the depression made by a conical point on. 
€.8.M., 1911, iii. 216. 
emicrostructure of. 1911, i. 661, ii. 637; 1912, i. 583, ii. 606; 1913, i. 678, 
ii. 674; 1917, ii. 445 ;, 1919, i. 693; 1920, ii. 389. 
mild, brittleness in. 1921, i. 462. 
mild, changes produced in by heat-treatment. (€.8.M., 1911, iii. 379. 
mild, formation of structurally free cementite in. 1918, i. 549. 
mild, tests of. 1912, i. 564; 1916, ii. 447. 
mild, torsional hysteresis of. 1917, i. 401. 
mild, welding of. 1911, ii. 192; 1919, i. 691, ii. 512. 
oxidation of. 1913, ii. 615; 1921, ii. 384. 
oxygen compounds in. 1918, i. 517. 
penetration of carbon in. 1921, ii. 385. 
phosphoric, microstructure of. 1917, ii. 446. 
phosphorus in, between the points Acl and Ac3. 1920, i, 359 (Paper). 


{ 
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STEEL— {a 
plastic deformation of. 1914, i. 703. } ‘ 
precipitation of free carbon in. 1917, i. 413. 
processes, calculation and comparison of. 1919, i. 143. 
quenched, volume changes of. 1918, i. 554. 
- quenching temperature of. 1914, i. 694; 1917, i. 396. 
radiography of. See Radiography. 
rate of cooling. 1915, ii. 294. 
rate of reaction in, at 900°C. 1920, ii. 281 (Paper). 
~ recalescence points in. 1912, i. 584. 
reinforced, influence of high-temperature on. 1920, ii. 382. 


relation between solubility, structure and temperature of working of. 
1913, ii. 686. 


rolled, physical tests of. 1919, i. 685. 
seasoning of. 1921, ii. 408. 
selection and treatment of. 1919, i. 674. 
. self-hardening, critical points of. 1918, i. 539; 1920, i. 756. 
shearing strength of. 1913, 11. 655. 
shrinkage of. 1913, ii. 628. 
““Snowflakes’ in. 1919, i. 693. 
soft, tenacity and fracture of, at high temperatures. 1913, i. 219 (Paper). 
solidification of. 1920, i. 724. j 
solubility of. 1921, i. 470. 
solubility of carbon in. 192], ii. 414. 
solution theory of. 1920, i. 752. 
sound, production of. Sce Ingots. 
special, Brinell, hardness of. 1915, i. 125 (Paper). 
special, Goyon process of manufacture. 1918, i. 512. 
special, magnetic properties of. 1912, i. 575. 
special, mechanical tests of, for naval ships. 1912, ii. 382. 
special, thermo-electric properties of. 1915, i. 306 (Paper). 
special, transformation points of. 1918, i. 550. 
special, use of carborundum in manufacture of. 191], ii, 629. 
special, use of, for railways. 1921, ii. 406. 
special, use of, for structural purposes. 1915, i. 610. 
special, woody structures in fractures of. 1919, ii. 187 (Paper). 
spontaneous generation of heat in. 1917, i. 411. 
strain in. (C.§.M., 1918, ix. 1. & 
stress-strain loops for, in the cyclic state. 1915, i. 365 (Paper). 
structure of. 1917, i. 412; 1921, i. 464. 
sulphur segregation of. 1920, ii. 358. 
surface changes of. 1921, i. 438. 
surface decarburisation of. 1915, ii. 296. 
surface deformation of. 1915, ii. 302. 
temper-brittle change in. 1919, ii. 522. 
temperature measurement of. 1920, i. 719. 
temperature transformations of. 1920, i. 756. 
tempered, colours of. 1919, i. 674; 1921, i. 443. 


tensile properties of. 1912, ii. 381; 1913, ii. 653; 1919, ii. 521; 1921, 
i, 458. 
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STEEL— 
ternary, solubility of carbon in. 1921, ii. 414. 
testing of. See Tests. 
thermal and electric conductivity of, at high temperatures. 1918, ii. 504. 
thermomagnetic properties of carbides in. 1918, i. 552. 
torsional hysteresis of. 1917, i. 401; 1918, i. 538. 
transformations of. I911, ii. 13 (Paper); 1913, i. 676; 1914, ii. 165 
(Paper) ; 1915, ii. 320; 1916, ii. 461; 1920, ii. 388. 
use of, for colliery work. 1916, i. 384. 


use of, for locomotive construction. 1911, i. 656; 1915, i. 612; 1918, 
ii. 495. 


viscosity of, at high temperatures. 1920, i. 733. 
warping of, through repeated quenching. 1918, ii. 211 (Paper). 
wear tests of. 1912, ii. 369. 
wearing properties of. I911, i. 653; 1913, ii. 658; 1921, i. 397, 405. 
welding of. See Welding. 
Srnex Castines Lrp., plant of. 1921, i. 413. 
STEEL, Pezcu & Tozer, Lrp., new rolling-mills of. 1920, i. 729. 
STEEL StRucTURES, strength of. 1913, ii. 664. 
STEEL AND TuBE Co. or Amurica, new plant of. 1920, i. 721. 
STEELWORKS— 
conservation of health in. 1917, i. 379. 
cost-keeping in. 1914, i. 677. 
economics. 1912, ii. 562; 1913, i. 630. 
equipment of. I911, i. 620; 1912, ii. 562, 572; 1913, i. 624, i. 618; 
1914, i. 674, ii. 339; 1915, ii. 283; 1916, i. 348; 1917, ii. 419; 1918, 
i. 516; 1919, i. 663, 1. 499; 1920, ii. 361; 1921, i. 427, ii. 378. 
lighting of. 1918, i. 516. 
power supply in. 1913, ii. 632; 1921, i. 433. 
safety appliances at. 1914, 11. 342; 1916, ii. 420, 
yields. 1912, ii. 120 (Paper). 
Stern REHEATING FurRNAcE. 1915, i. 580. 
SrerInBART BuRNER for blast-furnace gas. 1920, i. 340. 
STEINBART SPRAY Towers. 1911, i. 586. 
STELLITE— 
composition and properties of. 1913, ii. 669 ; 1917, ii. 347; 1918, ii, 497 ; 
1920, i. 759, ii. 392. 
welding of. 1917, ii. 429. 
Strep Process. See Jones’ Step Process. 
Srewart Gas-Propucrr. 1914, ii. 303. 
Srreret Procgss of tube manufacture. 1911, i. 639; 1912, 11. 569, 
Sriztt Coke-Oven. 1914, ii. 291. 
Sr System of benzol recovery. 1911, ii. 512; 1917, i. 318. 
Srosre Evecrric Furnace. 1913, ii. 621; 1915, i. 572; 1918, i. 514, 516. 
“ Snook’? Om-FIRED ConvERTER. 1911, ii. 563; 1912, ii. 543, 544. 
SrooxriscH Proosss of shaft sinking. 1912, ii. 507. 
Sroxrs’ TrencH Mortak SHEELS, manufacture of. 1919, ii. 509. 
SroxeR,. pluto, mechanical. 1920, ii. 342, 
SronrHousE Scrap BunpDLING Macuine. 1916, ii. 424, 
SrouGHToNn ConveRTER. 1913, i. 609. 


Mm 
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Stove PLarEs— 
casting of. 1912, i. 523. 
moulding machines for. 1911, ii. 568. 
Stoves. See Blast-Furnace, Design and Equipment. 
Srracue Gas CALORIMETER. 1912, ii. 473. 
STRAIN— 
detection of, in iron and steel. €.8.M., 1918, ix. 1. 
elimination of, in iron castings. 1920, i. 732. 
influence of, on structure of metals. 1913, i. 664; 1915, ii. 301. 
internal, in steel. 1921, ii. 402. 
phenomena of. 1913, ii. 661. 
SrRAINOMETERS. 1915, i. 604; 1916, i. 372. 


STREss[ ES ]— : 
alternating, endurance of metals under. 1912, ii. 381; 1915, i. 602 ; 1916, 
Iolo. ; 


in castings. 1920, i. 739. 
caused by cold-rolling. 1917, ii. 439; 1921, i. 456. 
determination of, in materials. 1912, i. 567; 1913, i. 663; 1919, ii. 519. 
distribution of, in engineering material. 1915, ii. 313. 
failure of metals under. 1921, i. 459, ii. 398. 
flow of metals under. 1914, ii, 366. 
due to heat-treatment. 1921, ii. 388. 
influence of holes and notches on distribution of. 1913, i. 663; 1920, 
ii. 381; 1921, i. 401. 
internal, in cold-worked material. 1917, ii. 439. 
internal, in relation to microstructure. 1921, i. 459. 
internal, in steel. 1919, i. 685; 1921, ii. 402. 
measurement of, by means of variation in electric resistance. 1911, ii. 632. 
mechanical, influence of, on structure of metals. 1915, ii, 301. 
repeated, influence of. 1919, i. 685. 
reversed, fatigue due to. 1919, ii. 519. 
in riveted joints. 1913, i. 661; 1917, ii. 1387 (Paper). 
invivets. 1914, ii. 371; 1915, i. 600; C.S.M., 1914, vi. 170. 
in steel. 1911, ii. 612. 
sudden, behaviour of steel under. 1921, i. 457. 
in tubes. 1911, i. 649. 
in wire ropes. 1919, ii. 527. 
Stress Linus revealed by etching. 1921, ii. 410. 
Srruss-StRaIn Loors for steel in the cyclic state. 1915, 1. 365 (Paper). 
STRIP— 
cold-rolled, drawing of. 1914, ii. 348. 
manufacture of. 1915, ii. 291; 1917, i. 374; 1919, i. 671; 1921, i. 456. 
rolling-mills for. 1918, ii. 479; 1920, i. 729. 
STROHMENGER-SLAUGHTER WELDING Process. 1914, i. 697; 1916, ii. 444. 
STRUCTURAL MaTrERIAL— 
cleaning of. 1911, i. 641. 
influence of perforations on elastic limit of. 1913, ii. 652. 
paints for, 1912, ii. 385. 
strength of. 1915, ii. 313.) 
testing machines for. 1913, ii. 650. 
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tests on, 1912, ii. 386; 1913, ii. 651. 
STRUCTURAL StEEL— 

standard sections for. 1917, ii. 419. 

use of molybdenum in. 1920, ii. 388. 
Structure. See also Microstructure. 


of alloys. 1911, ii. 638; 1913, i. 673; 1919, ii. 529. 


atomic, of metals. 1921, i. 466. 
of castiron. 1914, ii. 364. 


cellular, of hypo-eutectoid steel. 1912, ii. 605. 
of chromium steel. 1920, i. 493 (Paper). 


of coal, 1914, ii. 288; 1916, i. 308. 
of cobalt-molybdenum alloys. 1914, i. 


730. 


cored dendritic, influence of. 1918, ii. 496. 
crystalline, of metals. 1911, ii. 642; 1912,i1. 579; 1921, ii. 412. 
of Damascene steel. 1914, i. 699; 1915, i. 619; 1918, i. 417 (Paper); 


1921, ui. 181 (Paper). 
fibrous, of steel. 1920, i. 724; 1921, ii. 
of galvanised iron. 1912, ii. 606. 


401. 


179 


of iron-carbon-chromium alloys. 1919, ii. 445 (Paper), 529. 


of iron-zine alloys. 1914, i. 730. 
of meteoric iron. 1915, i. 490. 
molecular, of metals. 1921, i. 466. 


of steel. 1912, ii. 662; 1917, 1.412; 1921, i. 464. 


of titanium alloys. 1911, ii. 638. 


of tungsten steel. 1919, ii. 530; 1921, i. 467. 


of welds. 1918, i. 529. 


Widmanstatten. 1911, ii. 643; 1912, ii. 603. 


woody. 1919, i. 692, ii. 187 (Paper). 


STURTEVANT CUPOLA Browers. 1912, ii. 551. 


SryrtiA, history of iron-ore mining in. 1912, 


ii. 463. 


SUBERBIE CONCENTRATION PRocEss. 1913, i. 530. 


Suorion Gas, testing of. 1913, i. 559. 

SuppBury NickeL Ores. 1917, ii. 342. 
manufacture of nickel-copper steel from. 

Suxz, petroleumin. 1911, i. 555. 

SULLIVAN CoaL CutTEeR, 1912, ui. 511. 


1918, ii. 475; 1921, i. 422. 


SutpHatse or AMmonta, See Ammonium Sulphate. 
Sutruipe ENcLosures, constitution of, in iron and steel. 


SULPHIDES— 
ferrous, definition of. 1912, ii. 380. 


C.S.M., 1912, iv. 28, 


forms of, in steel ingots. 1914, i. 396 (Paper); 1915, i. 271 (Paper). 


Sutpuipes or MANGANuSE, preparation of. 
SuLPHUR— 


1915, i. 332, 


behaviour of, in basic Bessemer converter. 1921, ii. 377. 
behaviour of, in the coking process. 1917,i. 314; 1921, i. 387. 
behaviour of, in open-hearth process. 1920, i. 715. 
in coal. 1914, i. 594; 1920, i. 691; 1921, ii. 348. 


increase of, on annealing steel castings. 


1912, ii. 575. 


influence of, on cast iron. 1912, ii. 583; 1917, ii. 434; -1921, i. 412, 450. 
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SuLPHUR— : 
influence of, in coke. 1911, i 550; 1920, i. 695. 
influence of, on iron carbon system. 1911, i. 666. 


influence of, on malleable cast iron. 
influence of, in soft grey iron. 


(Paper). 


1913, ii. 684; 1915, ii. 141 (Paper). 
1918, i. 535. 
influence of, on stability of iron carbide in presence of silicon. 


1913, i. 139 


influence of, on steel. 1916, i. 374, ii. 66, 91, 453; 1919, il. 517; 1920, 


ii. 387; 1921, ii. 405. 
influence of, on steel castings. 
occurrence of, in petroleum oils. 
recovery of, from blast-furnace slag. 
thermal effect of, in producer fuel. 

‘*SuLpHuR Prints,”’ method of taking. 
SULPHUR SEGREGATION of steel. 


1914, ii. 
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SumatTrRa— 
coalin. 1916, i. 310. 
iron orein. 1916, i. 290. 


petroleum in. 1921, i. 391. 
SUMMERLEE APPARATUS for gas cleansing. 
Superior Sunt STEEL Co., rolling-mills of. 
SuRVEYINGc— 


1 


333 ; 1920, i. 740. 


1917, i. 324, i. 375. 


21, ii. 366. 


1916, i. 324, 
1912, i. 380, 385. 
1920, ii. 358. 
Suitpuuric Acin, coal pyrite for manufacture of. 


1920, ii. 324. 


913, i. 586. 
1921, i. 432. 


1917, ii. 344. 


1911, 1. 528, 11. 486 ; 1912, 1. 491, ii. 458; 1913, i. 520, ii. 513; 


magnetic. 1911, ii. 470; 1915, i. 492; 
in mines. 
1914, i. 579, ii. 275; 1915, i. 491; 1916, i. 299. 
SwEDEN— 
coalin. 1913, ii. 538; 1914, i. 598. 


charcoal industry in. 1920, i. 693. 
chrome iron ore in. 1913, ii. 509. 
electric smelting of pig iron in. 1911, i 
i. 334. 
iron industry of. 1915, i. 650. 
ironorein. 191{, i. 517, ii. 473; 1912, ii 
ii. 216; 1920, ii. 309, 3138. 
statistics of. See Sweden. 
SwepisuH LAruanp, origin of iron ores of. 
Sweets STEEL Co., rolling-mill plant of. 
SWINDELL CRUCIBLE FURNACE, 
SwitTzERLAND— 
asphalt deposits in. 1913, i. 559. 
coalin. 1912, ii. 481; 1914, i. 765. 
iron ore in. 1920, i. 671; 1921, ii. 337. 
foundries in. 1912, i. 550; 1915, i. 567 
ironworks in. I911, ii. 579, 
SyntuHeric Iron. See Cast Iron. 
SyRracusE Gas-PropucerR. 1911, i, 560. 


Tart Gas-Propucer. 1913, i. 563. 
Tarrn-Jones Heat-TREATMENT FURNACE. 


i. 548, 679; 1914, i. 648; 1916, 


- 449; 1914, i. 571, ii. 267; 1915, 


1911, ii. 113 (Paper). 
1921, ii. 382. 
1911, ii, 582. 


. 


1921, ii. 387. 
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TatBot Meruop of producing sound ingots. 1912, ii. 52 (Paper) ; 1914, i. 682; 
1918, i. 221 (Paper). 
TALBOT OPEN-HEARTH FuRNACE. 1914, ii. 336. 
TaLBor OpEN-HeaRtH PROCESS, compared with other open-hearth processes. 
1914, i. 51 (Paper). 
TANTALUM-NICKEL ALLOYS, acid resistance of. 1916, i. 390. 
TANTIRON, properties and composition of. 1916, ii. 464; 1918, ii. 506; 1920, 
i, 759, ii. 395. 
“TaPaLoG’’? Pyrometer. 1915, ii. 230. 
Tar. See also Coal Tar. 
dehydration of. 1916, i. 319. 
distillation of. 1913, ii. 61 (Paper); 1915, ii. 238. 
electrical separation of, from coal-gas. 1915, i. 517. 
recovery of, in coking coal. 1915, ii. 237; 1916, ii. 408; 1917, i. 329; 
1920, i. 702, ii. 340; 1921, i. 388, 389, 395, ii. 353. 
testing of. 1916, i. 348; 1919, i. 641. 
use of, in basic linings. 1914, ii. 283. 
use of, in furnace construction. 1913, i. 620. 
use of, for heating-open-hearth furnaces. 1913, ii. 617; 1915, i. 36 (Paper). 
washing of. 1920, ii. 329. 
Tar Burner for open-hearth furnace. 1921, ii. 374. 
Tar O1L— 
use of, in Diesel engines. 1918, ii. 458. 
use of, asfuel. 1911, ii. 504; 1913, i. 558; 1914, i. 614, 660. 
TASMANIA— 
coalin. 1912, ii. 487. 
iron orein. 1913, i. 459; 1919, i. 617. 
oil shale in. 1913, i. 557. 
petroleum in. 1911, i. 557; 1921, ii. 355. 
tungsten in. 1914, ii. 273. 
Tara IRON AND Steet Co., plant of. 1921, i. 407. 
Taunton Movutpine Macurne. 1913, ii. 607; 1915, i. 564. 
Tayvtor BrorueRs & Co., LTD., visit to works of. 1912, ii. 418. 
TxoLu’s Mrernop for ascertaining heat value of fuel. 1911, ii. 504. 
TEHMANN GAs-PrRopUcER. 1921, i. 481. 
TELAUTOGRAPH, use of, in steelworks. 1918, ii. 477; 1919, ii. 499. 
TeLeHER PLANT for handling materials. 1912, ii. 518; 1914, ii. 111, 333. 
‘“'TEMISKAMITE”’ (nickel arsenide). 1914, ii. 272. 
TEMPERATURE— 
annealing, and grain growth. 1918, ii. 483. 
annealing, determination of, by the action of magnetic flux. 1917, i, 386. 
casting. 1913, ii. 597; 1917, ii. 397. 
coking, influence of, on quality. 1917, ii. 368; 1920, i, 694, 
colour, measurement of. 1920, i. 687. - 
controller, automatic. 1917, ii. 361. 
conversion tables. 1921, i. 443. 
finishing, influence of, on properties of rails. 1914, ii. 8347; 1915, i. 588. 
forging, of ingots. 1920, i. 727. 
hardening, of steel. 1912, i. 549; 1920, ii. 373. 
high, mechanical properties of steel at. 1913, i. 219 (Payer), 661; 1916, 
ii. 447; 1917, 1. 398; 1919, ii. 521; 1921, ii. 91 (Paper), 400. 
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TEMPERATURE— 
influence of, on alloys. 1912, ii. 382; 1915, ii. 301; 1920, ii. 382. 
influence-of, on carbon and pig iron. 1911, ii. 86 (Paper). 
influence of, on carbon steel. 1916, i. 360; 1919, ii. 520, 
influence of, on Hall effect. 1913, i. 670. 
influence of, on hysteresis loss in iron. 1912, ii. 599. 
influence of, on magnetic properties of iron. 1911, i. 659; 1914, ii. 377; 
1921, ii. 408. 
influence of, on properties of metals. 1913, i. 661; 1915, i. 618; 1916, 
i. 360; 1917, i. 398, ii. 397; 1920, ii. 382. 
influence of, on valuation of fuel. 1913, ii. 535. 
initial, influence of, on physical properties of steel. 1920, i. 527 (Paper). 
internal distribution of. 1920, i. 732. 
measurement of, 1912, i. 461; 1917, i. 364, ii. 406; 1920, i. 719; 1921, 
ii, 384. 
standard scale of. 1920, i. 688. 
underground. 1911, ii. 532; 1912, 1.476; 1913, ii. 569; 1914, i. 628. 
variation of hardness of steels with. 1912, ii. 382. 
Tremprerinc. See Heat-Treatment. 
TEPHROITE, composition of. 1918, i. 259. 
TENNESSEE. See also United States, 
iron orein. 1913, i. 514. 
petroleum in, 1920, ii. 334. 
TENSILE PROPERTIES— 
of alloys at high temperatures. 1915, ii. 301. 
of boiler plate at high temperatures. 1920, i. 744. 
and hardness, relation between. 1915, i. 597; 1918, ii. 492. 
and microstructure, correspondence between. 1916, ii. 228. 
of steel. 1912, ii. 381; 1913, ii. 653; 1919, ii. 521; 1921, i. 458. 
TENSILE Tests. See Testing. 
TENSION, SURFACE— 
influence of, upon the properties of metals. 1916, i. 155 (Paper); 1917, 
i. 155 (Paper). 
of liquid steel. 1919, i. 695. 
Txst Bars— 
for chillable iron. 1912, ii. 382. 
fractures in, from gun parts. 1919, ii. 203 (Paper). 
influence of shape of. 1912, i. 559, ii. 373, 582; 1917, ii. 438. 
influence of shape of, on notched bar impact tests. 1912, ii. 381. 
influence of width of, on tensile tests of copper. 1921, ii. 399. 
notched, dimensions of. 1918, 1i. 492. 
relations of, to castings. 1912, i. 558. 
for tensile tests. 1913, ii, 653. 
transverse, woody structures in fractures of. 1919, ii. 187 (Paper). 
Tustine Macuines. I1911,i1.649; 1912, i. 568, 569, ii. 591 ; 1913, i. 655 ; 1914, 
ii. 367; 1915, i. 603; 1918, i. 538, ii. 493 ;, 1920, i. 740, ii. 380; 1921 
i. 451, 463, ii. 396. : 
Amsler. 1912, i. 569. 
Amsler-Laffon. 1915, ii. 309. 
alternating torsion. 1921, i. 451. 
Arnold. 1917, ii. 107. 


SUBJECT INDEX, 183 


Trstinc MAcnINES— 

Avery. 1915, i. 604. 

Brinell. 1911, i. 650; 1912, ii. 591; 1913, i. 660, ii. 213; 1920, i. 341 

* (Paper), 741, 742; 1921, i. 452, ii. 397. 

calibration of. 1912.1. 568; 1915, ii. 311. 

Charpy. 1915, ii. 309; 1917, ii. 82; 1919, ii. 518; 1920, ii. 383. 

Derihon hardness. 1914, i 706 

drop-weight hardness. 1913, ii. 651. 

ductile. 1921, i. 452. 

electric. 1912, i. 568. 

Emery. 1913, ii. 650. 

Erichsen. 1917, i. 402, ii, 438. 

fatigue. 1913, i. 662. 

* flexure. 1921, i. 452. 

Fremont. 1913, ii. 212. 

Greenwood & Batley. 1911, ii. 655. 

Guillery. 1912, ii. 592; 1917, ii. 86. : 

hardness. 1911, ii. 621, 622, 655; 1912, ii. 591,592; 1913, ii. 651; 1914, 
i. 706, ii. 367; 1915, ii. 308, 372; 1917, ii. 436; 1921, i. 397. 

impact. 1912, ii. 591; 1914, i. 707; 1917, ii. 84, 437; 1918, ii. 494; 
1921, ii. 396. 

Impact-Tensile. 1911,i. 652.  _ 

Izod. I911, ii. 655; 1917, ii. 112; 1918, ii. 494. 

Johnson. 1920, ii. 380. 

Kennedy.- 1912, i. 569. 

Kirner, 1911, ii. 622, 

Krupp duration impact. 1915, i. 598. 

machining hardness. C.M.S., 1913, v. 10. 

magnetic. 1921, i. 463. 

Marten’s. 1911, i. 650. 

Morin. 1921, ii. 397. 

Pellin. 1920, ii. 380. 

Riehlé. 1912, i. 569. 

Rockwell hardness. 1921, i. 452. 

Schiller. 1914, i. 7¢6. 

Scimatco-Brinell. 1916, i. 372. 

Shore’s scleroscope. 191], i. 650, ii. 621; 1913, ii. 214; 1920, ii. 380. 

tensile. 1913, ii, 651; 1914, i. 706, 

Toledo. 1912, ii. 587. 

Turner & Landgraff. 1915, ii. 307. 

Turner’s sclerometer. 1911, i. 650, ii. 621; 1920, ii. 380. 

Waldo. 1917, ii. 436. 

Wicksteed. 1912, i. 569. 

Wohler. 1911, ii. 655. 

TESTS— 

abrasion. 1918, ii. 492. 

accelerated, for constancy of volume of cement. 1912, ii. 383. 

alternating stress. 1916,i.373; 1917,i.401; 1918, i. 537; 1920, Hi. 392 ; 
1921, ii. 397, 405. : 

alternating torsion. 1917, ii. 437. 
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TESTS— 

of aluminium sheets. 1918, ii. 493. e 

of automobile steel. 1912, ii. 588. 

of axles. 1915, i. 609; 1917, i. 409. 

ball. 1920, i. 341 (Paper). 

of ball-bearings. 1915, i. 613. 

of bars. 1912, ii. 582, 587; 1918, ii. 493; 1920, i. 744. 

bend. 1914, ii. 370; 1915, i. 602; C.S.M., 1914, vi. 94. 

of blast-furnace slag. 1918, i. 497; 1921, i. 408, ii. 366. 

of blast-furnace slag cement bricks. 1915, ii. 267; 1920, ii. 351. 

of boiler plates. 1911, i. 649, ii. 617; 1920, i. 744; 1921, li. 407. 

of boilers. 1912, i. 564. 

for brittleness. 1912, ii. 370; 1915, ii. 310. 

for carbon in minerals. 1917, ii. 467. 

ofcastiron. 1911, i. 643, ii. 611; 1912, ii. 582; 1913, i. 656, ii. 655 ; 1914, 
ii. 82 (Paper); 1915, i. 596, ii. 309; 1917, i. 354, 393, ii. 436; 1919, 
i. 682; 1920, ii. 379; 1921, 1. 450. 

of castings. 1916, i. 372; 1920, ii. 379. 

of chain cables. 1918, ii. 487. 

of chilled wheels. 1915, i. 612. 4 

of coke. 1913, i. 544, ii. 543; 1914, ii. 291; 1918, 1. 483; 1921, i. 387. 

coking, of coal. 1912, ii. 483, 488; 1913, i. 545; 1914, ii. 291; 1920, 
i. 694. : 

coking, of peat. 1914, ii. 295. 

colorimetric, for carbon in a (0.32 carbon steel, effect of heat-treatment on. 
1913, ii. 367 (Paper). 

compression. 1916, i. 374. 

of conductor rails. 1915,i. 608; 1916, i. 381. 

co-ordination of. 1913, ii. 670. 

corrosion, of galvanised sheets and tubes. 1912, ii. 611; 1919, ii. 534. 

corrosion, of iron and steel. 1912, ii. 609; 1919, i. 698. - 

corrosion of pipes. 1916, ii. 463. 

corrosion, of sheeting material. 1919, ii. 534. 

corrosion, of steel and bronze. 1912, ii. 612. 

drill. 1913, ii. 651; 1920, i. 747; O.S.M., 1913, v. 10. 

drill, Mertes. 1911, ii. 621. 

of drill steel. 1913, ii. 646; 1917, i. 410. 

ductility, of sheets and wire. 1917, i. 402, ii. 438. 

of.electric winding engine. 1915, i. 533. 

of electrodes. 1915, ii. 340. 

ieee 1912, ii. 372, 381; 1914, i. 705; 1917, ii 487; 1919, 
ii. ; 

erosion, of rifle-barrels. 1919, ii. 532. 

of fish-bolts.. 1917, i. 402. 

forging, of mild steel. 1916, i. 360; 1921, ii. 400. 

forging, of nickel-chrome steel. 1921, i. 441. 

of foundry sands. 1921, i. 415. 

of fuels. 1914, i. 593, ii. 286; 1915, i. 504. 

fusion, of coal ash. 1915, ii. 231. 


of galvanised coatings. 1915, ii. 327; 1920, ii. 395. 


« 
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TEsTs— 

hardness. 1911, i. 650, ii. 611; 1912, i. 573, ii. 369, 370, 591 ; 1913, i. 660, 
ii. 658; 1914, i. 705, 706, ii. 369; 1915, i. 597, ii, 306; 1916, i. 255 
(Paper) ; 1917, i. 398; 1918, i. 537, ii. 490 ; 1919, ii. 519; 1920, i. 356, 
741; 1921, i. 452, ii. 400. 

hardness, Brinell. 1911, i. 650; 1912, ii. 591; 1913, i. 660, ii, 213; 1920, 
i. 341 (Paper), 741, 742. 

hardness, Brinell, etched balls for. 1921, ii. 397. 

hardness, Breuil. 1913, ii. 214. 

hardness, Martel’s. 1913, ii. 214. 

hardness, relation between ball hardness and scleroscope hardness. 1918, 
ii. 59 (Paper). 

hardness, tensile properties of steel in relation to. 1912, ii. 381. 

hardness, Turner’s. 1911, i. 650. 

high frequency. 1912, i. 562. 

of high-speed steel. I911, i. 563, ii. 622; 1912, ii. 587; 1913, ii. 667; 
1914, i. 707; 1916, ii. 457; 1919, ii. 519; 1920, i. 748, ii. 384; 1921, 
li, 404. ; 

of hollow beams. 1913, i. 660. 

impact. 1911, i, 647, ii. 618; 1912, ii. 369, 370, 590; 1913, ii. 656; 
1914, i. 703; 1915, ii. 309; 1917, ii. 61 (Paper), 436; 1920, i. 742, 
ii. 383; 1921, i. 455, ii. 396; C.S.M., 1914, vi. 94. 

impact, autographic stress-straining recording in. 1912, ii. 386. 

impact, Barba and Leblant spring tup. 1913, ii. 216. 

impact, duration. 1921, i. 455. 

impact, Fremont spring-pressure tup. 1913, ii. 216. 

impact, Izod. 1921, i. 462. 

impact, Marten’s. 1911, i. 650. 

impact, notched-bar. 1912, ii. 381; 1914, ii. 369; 1915, i. 602; 1919, 
li. 518; 1921, i. 453, 454. 

impact, notched-bar, uniformity of results in. 1919, ii. 518. 

impact, transformation of impact energy into heat in. 1915, i. 602. 

impact, use of cinematograph for recording. 1913, ii. 656. 

impact tensile. 1912, ii. 381, 590; 1920, ii. 383. 

of machining quality of metals. 1920, i. 747; C.8.M., 1913, v. 10. 

of magnet steel. 1917, i. 411; 1919, ii. 533; 1920, ii. 386. 

magnetic, of ball-bearing races. 1920, i. 751. 

magnetic, of steel. 1916, ii. 447; 1920, 1. 748; 1921, i. 463. 

of malleable cast iron. 1916, i. 372. 

of manufactured articles. 1912, ii. 387. 

of mild steels. 1912, i. 564; 1916, ii. 447. 

of nickel-steel riveted joints. 1911, i. 648, ii. 617. 

of pipes. 1912, ii. 588. 

of plates. 1912, ii. 84; 1915, ii 310. 

punch, Fremont. 1913, ii. 212. 

of rails. 1911, i. 158; ii. 618; 1912, i. 572, ii. 382; 1913, i. 664; 1914, 
i. 709; 1914, ii. 372; 1915, i. 608; 1918, i. 541; 1919, i. 687. 

of refractory materials. 1911, i. 535; 1912, i. 455; 1913, ii. 527; 1914, 
i. 588, ii. 280; 1915, i. 499, ii. 226; 1916, ii. 386; 1917, i. 304, ii. 351; 
1919, ii. 466; 1920, i. 684, ii. 315, 317; 1921, i. 377, ii. 340; C.S.M., 
1914, vi. 231. 

repeated stress. 1912, ii. 381. 


186 SUBJECT INDEX. 


TESts— 
of reinforced concrete. 1912, i. 565. 
resilience. 1912, ii. 370. 
of rivet steel. 1912, ii. 382. 
of rivets. 1911, i. 648; 1915, i. 601. 
of rolling-mill engines. 1913, ii. 631. 
scratch. 1920, i. 741. 
shear, of cast iron. ‘ 1919, i. 682; 1921, 1. 456. 
of sheets, by perforation. 1911, ii. 616. 
spark, as a means of distinguishing high-speed from ordinary steel. 1916, 
ii. 456. 
stamping, of sheets. 1921, ii. 400. 
static and dynamic 1912, ii, 372. 
of steel containing varying amounts of phosphorus. 1915, i. 152. 
of steel at high temperature. 1921, ii. 399. 
of steel at low temperatures. 1913, ii. 656. 
of structural work. 1911, i. 647; 1912, i. 566, ii. 381, 386, 588, 592; 1913, 
i. 660, ii. 651. 
of suction-gas. 1913, ii. 559. ; 
tensile. 1911, i. 647, ii, 612; 1912, ii. 590; 1914, i. 702; 1921, i. 456, 
ii. 398. 
tensile, influence of machining on. 1915, i. 599. 
tensile, influence of thickness on. 1916, ii. 447. 
tensile, on notched-bars. 1913, ii. 652. 
tensile, photographic records of. 1914, i. 702. 
tensile, of special steels. 1920, ii. 383; 1921, i. 456. 
tensile, on tool steels. 1913, ii. 669. 
of timber. 1914, i. 622. 
torsion. 1912, ii. 582; 1914, ii. 370. 
transverse, of material. 1912, ii. 591; 1917, ii. 437. 
of tubes. 1912, ii. 381. 
vibratory, of cast steel. 1915, ii. 307. 
wear. 1912, ii. 369; 1914,i. 708; 1915, ii. 306. 
of welded metal. 1912, ii. 382, 587; 1920, 1.742; 1921, i. 445. 
of wire. 1912, ii. 382; 1917, i. 402; 1920, i. 746. 
of wire ropes. 1912, ii. 589; 1913, ii. 656; 1919, ii. 526, 
of wrought iron chain links. 1911, ii. 618. 
Texas. See also United States. 
coalin. 1920, ii. 326. 
iron ore in. I911, i. 521, ii. 452. 
petroleum in, 1912, ii. 498; 1920, ii. 332. 
THACHER Movunptine Process. 1921, i. 415. 
THEISEN GAs-WasHER. 1911, i. 586; 1913, i. 586, 587; 1914, i. 619. 
THERMAL ConDUCTIVITY— 
of refractory materials. 1915, ii. 228; 1917, ii. 397. 
of steel. 1918, i. 549, ii. 504. 
THERMALENE-GAS for welding. 1916, ii. 445. 
THERMISILID, a silicon alloy. 1921, ii. 415. 
THERMIT PROCESS— 
for improvement of soundness of ingots. 1912, ii. 78 (Paper). 
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THERMIT PROcESS— 
for manufacture of ferro-alloys. 1911, ii. 630; 1914, ii. 341. 
of welding. 1911, i. 113 (Paper), 639; 1912, i. 553, ii. 578; 1914, ii. 360, 
THERMOCOUPLES. 1917, ii. 360; 1918, ii. 477; 1920, i. 686. 
THERMO-ELECTROMOTIVE PROPERTIES— 
of iron alloys. 1915, ii. 317. 
of carbon-iron alloys. 1914, i. 714. 
of carbon steels. 1916, ii. 268 (Paper). 
of chromium steel. 1915, i. 308. 
of iron-nickel-carbon alloys. 1913, i. 670. 
of special steels. 1915, i. 306 (Paper). 
THERMO-MaGNETIC PROPERTIES of carbides. 1918, i, 552. 
THERMOMETERS, 1912, ii. 474; 1920, i. 686. 
THERMOSTAT, high temperature. 1917, ii. 361. 
Tuomas Mernr for blast-furnace gases. 1911, ii. 544. 
THomAs TrnninG Macuine. 1921, i. 449, : 
“Tuomasire.” 1911, ii. 163. | 
THomMSON ELECTRIC WELDER. 1912, i. 552; 1914, ii. 359. 
THOMSON-Houston WELDING Process. 1914, i. 697. 
THUMMLER-NEUMARK CHARGING APPARATUS. 1914, i. 645. 
Twine Pyrometer. 1911, ii. 503; 1912, i. 459. 
THYSSEN CoKE-OveEeN. 1911, ii. 512. 
Tir Bars, tests on, from Menai Suspension Bridge. 1918, ii. 493. 
TIMBER— 
in mines. 1912, i. 444; 1913, ii. 564; 1915, 1.531; 1917, ii. 383. 
Powell process for preservation of. 1914, i. 622. 
tests on. 1914, i. 622. 
TInN— 
analysis of. See Analysis. 
influence of, on mechanical properties of steel. 1916, ii, 86. 
Tin Deposits, formation of. 1920, i. 674. 
TInNING of castiron. 1917, ii. 431; 1919, ii. 515. 
TINNING Macuine. 1919, ii. 515; 1921, i. 449. 
TINPLATE— . 
composition of raw metal for. 1912, i. 589. 
manufacture of. I911, ii. 606; 1913, i. 654; 1915, i. 591; 1918, i. 520 ; 
1921, i. 449, ii. 416. 
microstructure of. 1919, i. 695. 
recovery of tin from. 1912, i. 554; 1913, i. 654, ii, 649; 1914, li, 389 ; 
1917, i. 391, ii. 431; 1920, ii. 378. 
rolling of. 1913, ii. 645. 
value of thick and thin coatings on. 1919, i. 680. 
weight of coating of. 1914, ii. 389. 
TINPLATE INDUSTRY— 
first use of rolling-millin. 1913, i. 641. 
working conditions in. 1914, i. 773. 
Trrp Mitts, electric driving of. 1921, ii. 382. 
TIRES— d 
action of brakes on. 1921, ii. 406. 
chrome-vanadium steel, properties and composition of. 1913, i. 664. 
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TIRES— 
ingots for. 1920, ii. 364. 
manufacture of. 1917, i. 374; 1918, i. 520. 
microstructure of. 1911, ii. 640. 
wear of. 1912, 1.572; 1916, 11. 449. 
weldless steel, manufacture of. 1917, ii. 429. 
TiranireRovus [Ron ORE— 
direct production of steel from. 1913, i. 600. 
smelting of. 1911, ii. 552; 1913, i. 583; 1914, i. 638; 1915, i. 549. 
smelting of, in New Zealand. 1920, i. 201 (Paper), 669. 
TiTaNIFEROUS IRON ORE, GEOGRAPHICAL DISTRIBUTION— 
Canada. 1918, ii. 464. 
Hungary. 1913, ii. 498 
Madagascar. 1913, ii. 502. 
United States. 1913, 1. 515, ii. 506, 1914, i. 575. 
world’s resources of. 1921, ii. 337, 
TITANIUM— 
analysis of. See Analysis. 
influence of, on cast iron. 1912, ii. 583 ; 1913, 1. 658; 1915, i. 560. 
influence of, on formation of pearlite. 1918, i. 547, 
influence of, on malleable castings. 1911, ii. 627; 1913, i. 659. 
influence of, on nitrogen in iron alloys. 1916, ii. 452. 
influence of, in rail steel. 1913, i. 665; 1915, ii. 312; 1916, i. 380. 
influence of, in steel. I911, ii. 626; 1912, ii. 555; 1918, i. 547. 
influence of, in steel castings. 1917, i. 356. 
metallurgy of. 1918, ii. 507. 
properties and preparation of. 1911, ii. 625. 
technology and production of. 1917, i. 288, 370. 
uses of. 1913, ii. 627; 1920, ii. 312. 
Titanrum Attoys, structure of. 1911, ii. 638. 
Tiranrium Dioxipn, temperature of formation of. 1912, i. 590. 
Tirantum Nirrip®E, occurrence of, in steel rails. 1915, i. 608. 
TITANIUM ORE, GHOGRAPHICAL DisTRIBUTION— 
United States. 1915, i. 489; 1918, ii. 436. 
world’s resources, 1911, 11.483; 1917, ii. 344; 1918, ii. 434 ; 1921, ii. 338. 
TOGOLAND, iron ore in. 1916, i. 292. 
Totepo Testing Macuine. 1912, ii. 587. 
ToLuENE— 
nitration of. “1917, i. 318. 
recovery of. 1917, i. 316, 317. 
Toou Stren, See also High-Speed Steel. 
composition of. 1911, ii. 623; 1913, i. 670. 
cutting properties of. 1910, i. 206 (Paper); 1916, i. 102 (Paper). 
cutting tests with. 1914, i. 707; 1920, i. 748, 
drill test for the investigation of. ©.§.M., 1913, v. 10. 
forge for heating. 1915, ii. 293. 
hardened, influence of heat on. 1912, i 358 (Paper). 
hardening of. 1915, i. 583. 
hardening cracks in. 1921, i. 131 (Paper). 
hardening temperatures of. 1912, i. 549. 
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Toou Stpet— 
heat-treatment of. 1913, ii. 641; 1914, ii. 357 ; 1916, i. 360; 1917, 
i, 384, ii. 444; 1918, ii. 484; 1919, i, 673, ii, 509; 1921, i. 131. 
influence of chromium and tungsten on the hardening of. 1911, ii. 6. 
influence of uranium in. 1916, ii. 456; 1917, i. 406. 
manufacture of. 1912, i. 540; 1913, i. 618; 1914, i. 670; 1918, i. 514. 
molecular constitutions of, and their correlations with lathe efficiencies. 
1919, i. 407 (Paper). 
oxidation of. 1921, ii. 392. 
properties of. 1912, ii. 382; 1914, ii. 375. 
refining of, in electric furnace. 1921, ii. 377. 
specifications of. 1913, i. 667. 
surface decarburisation of. 1915, i. 606. 
tempering of. 1913, i. 648. 
tests of. 1911, ii. 622; 1912, ii. 587; 1913, ii. 669; 1916, ii. 45°77. 
welding of. 1911, i. 639; 1916, ii. 445. 
Torsion Tests. See Testing. 
TouGgHNESS— 
determination of, in metals. 1913, ii. 658. 
notch. 1919, i. 684. 
TRACTOR Parts, heat-treatment of. 1921, i. 439. 
Tractors, caterpillar, moulding shoes for. 1919, ii. 493. 
TRAINER BRIQUETTING PRocEss. 1917, ii. 18. 
TRANSFORMATION PoIntTsS— 
Al, nature of, and a theory of quenching. 1919, ii. 417 (Paper). 
A2, non-allotropic nature of, iniron. 1919, i. 457 (Paper). 
A3,in pure iron. 1915, ii. 190 (Paper). 
A4, in silicon iron. 1919, i. 695. 
Acl and Ac3, distribution of phosphorus between. 1920, i. 359 (Paper). 
determination of, by magnetic means. 1918, i. 551; 1921, i. 463. 
influence of rate of cooling in. 1917, ii. 422. 
of nickel-chromium steel, 1913, 11. 682; 1914,1. 720; 1918, i. 550, ii. 501. 
of pure iron, 1913, ii. 682. 
reversible, magnetic investigation of temperature of. 1917, ii. 444. 
of steel. 1915, ii. 320; 1916, ii. 461. 
TRANSFORMATIONS, ALLOTROPIC— 
of iron and steel. 1912, i. 585, ii. 382, 604; 1913, 1. 676, ii. 171; 1914, i. 
719, ii. 165 (Paper); 1915, i. 199 (Paper), ii. 320; 1916, i. 224 (Paper) ; 
1918, ii. 502; 1920, ii. 388; 1921, ii. 120. 
of nickel. 1919, ii. 532: 
of steel within limits of temperatures employed in heat-treatment. 1911, 
ii. 13 (Paper). 
TRANSFORMATIONS, CEMENTITH, determination of. 1915, ii. 181 (Paper); 1919, 
i. 533. 
TRANSFORMATIONS, THERMAL-MAGNETIO, of nickel steel. 1912, ii. 295 (Paper). 
TRANSVAAL. See also South Africa. 
coalin. 1912, i. 466. 
petroleum in. 1911, i. 555. 
TRANSYLVANIA— 
manganiferous iron ore in. 1920, i. 670. 
natural-gasin. I911, ii. 520; 1912, i. 478. 
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TREADWELL CinDER LADLE. 1915, i. 553. 
TREADWELL Hor Merau Car. 1915, i. 552. 
Trent Process for cleaning coal. 1921, ii. 359. 
TRIDYMITE AND CRISTOBALITE, melting points of. 1918, ii. 443. 
TRINIDAD— 
asphalt in. 1912, ii. 500; 1929, ii. 336. 
coalin. 1912, ii. 480. 
iron orein. 1912, ii. 453; 1913, i. 515. 
petroleum in. 1911, ii. 516; 1915, i. 523; 1917, i. 323; 1921, i. 392. 
TRIPLEX Process. See also Duplex Process. 
for manufacture of malleable castings. 1919, ii. 495; 1921, i. 417. 
for manufacture of steel... 1914, i. 673; 1917, i. 363; 1918, ii. 472; 1919, 
ii. 497. 
TROOSTITE— 
constitution of. 1921, ii. 414. 
definition of. 1912, ii. 379; 1918, i. 549. 
formation of. 1912, i. 582. 
TROPENAS CONVERTER. 1912, ii. 543; 1913, i. 624. 
TROPENAS-TOURNIER CUPOLA FuRNACE. 1914, i. 656. 
TRUBIA— 
manufacture of projectiles at. 1913, ii. 251, 255. 
steelworks at. 1912, i. 304. 
TRUMBULL Currrs FurNaAczE Co., blast-furnace plant of. 1921, ii. 361. 
TuBE MILLS, electric driving of. 1921, ii. 382. 
Tuszs. See also Boiler Tubes. 
brazing of. 1920, ii. 377. 
corrugated, rolling-mill for. 1915, i. 579. 
influence of treatment on properties of. 1915, i. 611. 
manufacture of. 1912, i. 550, 11. 568; 1913, i. 651, ii. 646; 1915, i. 589; 
1920, i. 736; 1921, i. 446. 
seamless, manufacture of. I911, i. 639; 1913, 1. 651; 1920, ii. 377. 
stresses in. 1911, i. 649. 
testing of. 1912, ii. 381. 
use of, in aircraft construction. 1917, i. 408. 
Tun-Disn, use of, in pouring ingots. 1916, ii. 195, 205. 
TungstEn— 
analysis of. See Analysis. 
bibliography of. 1920, i. 674. 
chemical and mechanical relations of, with iron, nickel, and carbon. 1914, 
1,726, 
ductile. 1914, i. 726. 
electrolytic behaviour of. 1917, i. 416. 


influence of, on hardening and tempering of high-speed tool steel. 1915, 
ii. 6 (Paper). 


melting point of. 1916, ii. 461. 

metallurgy and properties of. 1912, i. 589; 1913, i..672; 1917, ii. 348; 
1918, ii. 502 ; 1920, i. 674, ii. 312; 1921, i. 467. 

recovery of, from high-speed steel scale. 1914, ii. 342. 

solubility of. 1912, ii, 620. 


structural constitution, hardening and Mie a3 of high-speed steel 
containing. 1920, i. 647 (Paper). 
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TuNGSTEN— 
uses of. 1913, ii. 685. 
TUNGSTEN-CARBON-ALLOYS, melting points of. 1914, i. 728, 
TuNGstEN-MoLyBDENUM ORES, concentration of. 1917, i. 290. 
TUNGSTEN-MOLYBDENUM STEELS, theory of. 1914, i. 727. 
TUNGSTEN-MOLYBDENUM System. 1916, ii. 460, 
TunastEN-NickeL ALLoys. 192], ii. 404. 
TUNGSTEN ORE— 
analysis of. See Analysis. 
concentration of. 1916, i. 300, ii. 384; 1917, ii. 348. 
enrichment of. 1919, ii. 462. 
formation of. 1920, i. 674. 
genesis of. 1919, i. 625. 
magnetic separation of. 1913, ii, 521. 
reduction of. 1914, ii, 320. 
TUNGSTEN ORE, GEOGRAPHICAL DIsTRIBUTION— 
Australia. 1917, i. 288; 1918, ii. 434. 
Bolivia. 1911, ii. 483 ; 1914, i. 577, ii. 273; 1919, ii. 462; 1920, i. 674; 
192], ii. 335. 
British Empire. 1918, ii. 434. 
Burma. 1913, ii. 510; 1914, 1.577; 1915, i. 489, ii. 220; 1917, ii. 343 
1919, i. 625, ii. 462; 1920, i. 674; 1921, i. 371. 
Canada. 1912, ii. 457; 1913, ii. 510; 1914,1.577; 1918, ii. 434. 
China. 1918, ii. 434; 1920, i. 674. : 
France. 1916, ii. 381. 
India. 1920, i. 669. 
Malay States. 1916, ii. 381; 1918, ii. 434, 
New Zealand. 1916, i. 297, ii. 382. 
Portugal. 1912, 1. 441; 1913, i. 510; 1915, ii. 344. 
Queensland. . 1918, i. 473. 
Rhodesia. 1917, ii. 343. 
South Africa, 1918, ii. 434. 
South-West Africa. 1915, ii. 217; 1916, ii. 381. 
Spain. 1912, i. 441, ii. 457; 1914, ii. 273. 
Tasmania. 1914, ii. 273. 
United Kingdom. 1916, i. 295; 1920, i. 675. 
United States. 1911, i. 524, ii. 483; 1913, ii. 441, 510; 1914, ii. 273 ; 
1916, ii. 381; 1917, ii. 343; 1920, ii. 312. 
world’s resources of. 1920, i. 674; 1921, ii. 338. 
TunastEN PowDER, preparation of. 1912, ii. 616; 1917, i. 369, ii. 348; 1918, 
i, 558; 1919, 1.668; 1920, i. 675. 
TUNGSTEN STEEL— 
constitution of. 1918, ii. 503. 
constituents of. 1921, ii. 141 (Paper). 
new etching reagent for. 1921, ii. 411. 
properties of. 1915, i. 320; 1919, ii. 531. 
structure of. 1919, ii. 530; 1921, i. 467. 
TunGsTEN Wire, drawing of. 1921, i. 468. 
Tunis, iron orein. 1913, ii. 502; 1920, ii. 309. 
TURBINE BLADING, deterioration of. 1918, i. 543. 
TURBINE STEELS, mechanical properties of. 1920, i. 744, ii. 381. 
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TurBInes, Holzwarth, tests with. 1920, ii. 341. 
TuRBO-BLOWERS— 

in.ironworks. 1917, i. 340. 

measurement of blast-volume from. 1918, i. 490. 
TURKEY— 

coalin. 1912, i. 464; 1916, ii. 397. 

iron orein. 1914, i. 571. 

mineral resources of. 1916, i. 298. 

petroleum in. 1916, ii. 405. 
TURNBULL SCREENING-CONVEYER PLant. 1915, i. 542. 
TurneR Harpness Test. 1911, i. 650. 
‘TURNER SCLEROMETER. 191], ii. 621. 
TURNER SCLEROSCOPE. 1920,-ii. 380. 
TURNER AND LANDGRAFF TrstiIna Macutne. 1915, ii. 307. 
Turnines. See Scrap-Iron Briquettes. 
TuyxErRes. See Blast-Furnaces. 
TwIstTING, cold, influence of, on properties of mild steel bars. 1917, i. 400. 
Twynam Process for recovery of tin from tinplate. 1913, i. 654. 
TYRELL Process of smelting iron sand. 1921, ii. 363. 


U 
Usrxiine Carson Dioxipr RecorpER. 1912, i. 461. 
Urxuine Castine Macotne. 1915, i. 552. 
Urxstine Waste Meter. 1911, ii. 502. 
UKRAINE— 
iron industry of. 1919, i. 703. 
iron orein. 1919, ii. 460. 
manganese ore in. 1919, i. 621. 
Uuiricn Maenetic Separator. 1911, i. 532; 1914, i. 583, 584. 
Unitrep Kinapom. See also under separate Countries. 
blast-furnace practice in. 1918, i. 47 (Paper); 1920, i. 125 (Paper), 704. 
blast-furnacesin. 1911, i. 585, ii. 545; 1912, 1.503; 1919, ui. 487; 1920, 
i. 705, ii. 347; 1921, i. 400. 
cannel coalin. 1919, i. 638. 
chain industry of. 1921, i. 446. 
chromite in. 1919, i. 623. 
coalin. 1911, ii. 507; 1912, ii, 479; 1913, i. 536, ii, 5387; 1914, i. 597, 
li. 288; 1915, 1. 506, ii, 232; 1916, i. 309, ii. 395, 396; 1917, i. 310, 
li. 364; 1918, ii. 450; 1919, i. 638; 1920, i. 692, ii. 324; 1921, i. 382, 
ii. 347, 
coal supplies of. 1918, i. 558. 
dolomite in. 1918, ii. 439. 
ferro-manganese practice in, 1920, ii. 344. 
foundries in. 1912, i. 524; 1914, i. 667, ii. 385; 1915, i. 567; 1916, 
i. 342; 1917, ii. 401; 1920, ii. 354. 
fuel resources of. 1917, i. 310. 
ganister in. 1918, ii. 440. 
history of iron in. 1911, ii. 554. 
iron ore in, I9]1, ii. 470; 1912, i. 431; 1916, i. 288; 1917, i. 282, ii. 
pee A i. 71 (Paper), 470; 1919, i. 616, ii, 458; 1920, i. 668, 
ii. : 
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Unirep Kinapom— 

iron ore supplies of. 1918, i. 558. 

iron and steel industry of. 1911, ii. 671; 1916, ii. 472; 1917, i. 425; 
1919, ii. 543. 

lignite in. 1919, i. 638. 

manganese ore in. 1916, i. 295, ii. 378. 

manufacture of electric steelin. 1921, i. 422. 

natural-gas in. 1919, i. 644. 

oil drilling in. 1920, ii. 337. 

oil shale in. 1912, i. 473; 1919, i. 642; 1920, i. 699. See also Scotland. 

peatin. 1920, ii. 326; 1921, ii. 347. < 

petroleum in. 1913, i. 551; 1914, ii. 295; 1918, ii. 454; 1919, i. 642, 
li. 476; 1920, ii. 333; 1921, i. 391. 

refractory materials in. 1917, i. 300; 1918, i. 475. 

rolling-mills in. 1911, i. 612; 1912, i. 530; 1913, i. 640; 1919, ii. 503 ; 
1920, i. 729, ii. 368; 1921, i. 431, 433, ii. 380. 

silica-rock in. 1918, ii. 440. 

statistics of. See Statistics. 

steel specifications of. 1920, ii. 385. 

steelworks in. I911, ii. 583; 1914, ii. 343; 1915, i. 575, 638; 1919, 
11. 499; 1920, i. 721, ii. 361; 1921, i. 400, 426, ii. 365. 

tinplate works in. 1920, ii. 370. 

tungsten orein. 1916, i. 295; 1920, i. 675. 

United States, See also under separate States. 

acid Bessemer practice in. 1911, i. 620; 1919, i. 661. 

asbestos in. 1915, i. 502. 

asphalt in. 1913, i. 560. 

bauxite in, 1912, i. 455, ii. 467, 642; 1913, ii. 528; 1915, ii. 226; 1918, 
li. 438, 

blast-furnacesin. I911, i. 585, ii. 546; 1912,i. 505, ii. 526; 1913,1. 590 ; 
1914, i. 646; 1915, ii. 264; 1916, i. 333, ii, 419; 1918, 1. 489; 1919, 
ii. 488; 1920, i. 706, ii. 348; 1921, i. 400,ii. 361. 

blue billy in. 1920, ii. 314. 

bolt and nut industry of. 1921, ii. 392. 

chromite in. 1911, i. 524; 1913, ii. 508; 1915, i. 488; 1917, i. 285; 
1918, it. 431; 1919, ii. 462; 1920, 1.673; 1921, 1. 374. : 

coalin the. 1911, i- 546, ii. 509; 1912, i. 467, 11. 484; 1913, i. 541, 712, 
ii. 542; 1914, i. 601, ii. 289; 1915, i. 509, ii. 234; 1916, i. 311, ii. 398, 
470; 1917, i. 312, ii. 366; 1919, ii. 474; 1920, i. 691, ii. 326; 1921, 
i. 384, ii. 348, 349. 

coke industry of. 1912, ii. 493; 1913, i. 548; 1916, ii, 401; 1917, 
me ule, 

coke-ovensin. 1913. i. 545; 1917, i. 313; 1920, i. 697; 1921, ii. 352. 

coking practice in. 1913, i. 547; 1921, i. 387. 

crucible steelworks in. 19]1, ii. 581; 1919, ii. 496. 

economics of steel manufacture in. 1920, i. 723. 

effects of war on mining and iron industries of. 1915, ii. 347. 

electric furnaces in. 1919, ii. 498; 1921, i. 423, 426. 

foundries in. 1911, i. 598, ii. 572; 1912, i. 524, ii. 551; 1913, i. 616; 
1914, i. 668, ii. 334; 1915, i. 567, ii. 274; 1916, i. 343; 1919, i. 658, 
ii. 495; 1920, i. 713. 

foundry practicein. 1911, ii. 572. 


n 
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UNITED STATES— } 
graphite in. 1912, i. 630; 1913, ii, 528; 1916, i. 303; 1919, ii. 465; 
: 1921, ii. 340. 

heat-treatment plant in. 1919, ii. 511; 1921, ii. 387. 

history of iron making in. 1911, ii. 555 ; 1920, ii. 351. 

iron industry of. 1911, ii. 679; 1912, i. 631. 

iron mining industry of. 1920, ii. 314. 

iron ore in. I911, i. 518, ii. 477; 1912, i. 437, ii. 450, 642; 1913, i. 512, 
ii. 504, 506; 1914, i. 573, i ii. 268 ; 1915, 1, 485, 652, ii. 218; 1916, i. 293, 
298, ii. 376; 1917, i. 283; 1920, i. 671, ii. 309 ; 1921, dL: 374. 

kaolin in. 1917, ii. 357. 

lignite in. 1919, i. 639. 

magnesite in. 1913, ii. 530; 1916, ii. 386; 1917, i. 302; 1918, ii. 439; 
1920, i. 676, ii. 315; 1921, i. 377. 

malleable cast iron industry of. 1921, i. 372. 

manganese ore in, I9J1, i. 523, ii. 482; 1915, i. 488, ii. 219; 1916, ii, 
379; 1917, i. 284; 1918, ii, 431; 1919, i. 621, ii, 461; 1920, i. 672, il. 
310; 1921, i. 375. 


manganiferous ore in. 1916, i. 293; 1917, i. 284, ii. 341; 1918, ii. 432 ; 
1919, i. 623; 1920, ii. 314. 

meteorites in. 191], ii. 484. 

mine accidents in. 1913, ii. 724. 

mineral reserves of. 1915, ii. 347; 1921, ii. 337. 

molybdenite in. 1917, i. 286; 1918, ii. 433; 1921, i. 375. 

natural coke in. 1914, i. 602. 

natural-gas in. 1911, i. 559, ii. 519; 1912, i. 478, ii. 501; 1913, i. 561, 
ii. 557; 1914, i. 615, ii. 303; 1915, i. 526; 1916, ii. 470; 1917, i. 
327; 1918, ii. 458; 1920, ii. 332. 

Naval Ordnance plant of. 1921, ii. 382. 

nickel ore in. 1921, i. 375. 

nitrate industry of. 1916, ii. 473. 


oil shale in. 1913, ii, 553; 1917, ii. 374; 1919, ii. 478; 1920, i. 700, 
ii. 335; 1921, i. 392. 

open-hearth practice in. 1916, ii. 429. 

paint rock in. 1919, ii. 460. 

peatin. 1916, ii. 398; 1920, i. 693; 1921, ii. 347. 

petroleum in. I911, i. 555, 700, ii. 514; 1912, i. 475, 630, ii. 497, 642; 
1913, i. 555, ii. 553; 1914, i. 611, ii. 299; 1915, i. 521, ii. 244; 1916, 
1. 317, ii. 405; 1917, i. 322, ii. 374; 1918, ii, 455; 1919, ii. 478; 1920, 
i. 700, ii. 331, 334; 1921, i. 392, ii. 356. 

pulverised coalin. 1920, ii. 322. 

rail-rolling practice in. 1912, ii, 146. 

refractory materials in. 1915, ii. 226; 1921, ii. 340. 

rolling-mills in. LOL, i. 614, 11.575; 1912, i. 531, ii, 572; 1913, i. 641, 
ii, 634; 1914, i. 687, ii. 349; 1915, i. 580, ii. 291; 1916, i. 356, ii. 444; 
1917, i. 376; 1918, i. 522, ii, 480; 1919, i. 670, ii. 503; 1920, i. 729, 
ii, 369; 1921, 1. 481, ii. 381. 

rolling-mill practice in, 1912, ii. 134 (Paper); 1913, i. 399 (Paper). 

specifications for rails. 1915, i. 609. 

specifications for shell steel. 1917, ii, 440. 

statistics of. See Statistics. 
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UnirEep StaTEs— 
steelworks in. I911, i. 619, 620, ii. 586; 1912, i. 535, 537, ii. 557; 1913, 
i, 625, ii. 618; 1914, i. 676, ii. 343; 1915, i. 575; 1916, i. 349, ii, 
me ta i. 517; 1919, ii. 499; 1920, i. 721, ii. 362; 1921, i. 427, 
ii. ; 
technical education in. 1911, ii. 680. 
testing full-size pieces and locomotive testing in. 1912, ii. 381. 
tinplate practice in. 1914, ii. 350; 1915, i. 581; 1916, i. 356. 
titaniferous iron ore in. 1913, i. 515, ii. 506; 1914, i. 575. 
titanium orein. 1915, i. 489; 1918, ii. 436. 
triplex process in. 1919, ii. 497. 
tungsten orein. I911, i. 524, ii. 483; 1913, ii. 510; 1914, ii. 273; 1916, 
ii. 382; 1917, ii. 343; 1920, ii. 312. 
uranium orein. 1914, ii. 273; 1915, i. 489; 1920, i. 675. 
vanadium orein. 1912, i. 442; 1913, i. 517,ii.511; 1914, ii. 273; 1915. 
i. 490. 
United States BUREAU OF STANDARDS, equipment of. 1919, i. 699. 
Untrep States Nationa RuseaRcH Councit, work of. 1919, i. 133 (Paper), 
UnaniumM— 
influence of, in tool steel. 1916, ii. 456; 1917, i. 406. 
production and technology of. 1917, i. 288. 
recovery of. 1916, ii. 385. 
reduction of. 1918, ii. 477. 
Uranium Attoys. C.8.M., 1920, x. 129. 
UraniuM OxiIp#, manufacture of. 1917, ii. 452. 
Uranium STEEL, properties and tests of. 1916, ii. 456; 1917, ii. 454; 1920, 
ii. 388. 
Urnucuay— 
economics of iron-ore mining in. 1921, ii. 338. 
iron orein. 1911, i. 522; 1916, ii. 377. 
manganiferous ore in. 1916, ii. 380. 
*Usatire.” 1917, ii. 360. 
Uran, petroleum in. 1912, i. 475, ii. 498. 
‘‘ UraHNITE ”’ (safety explosive). 1912, ii. 459. 


WwW 
VaouumM— 
casting under. 1912, ii. 547. 
determination of the SE line in the iron-carbon diagram by etching 
sections at high temperatures in, 1917, i. 189 (Paper). 
gases evolved in heating steel in. 1912, ii. 236 (Paper). 
melting electrolytic iron in. 1916, i. 386; 1917, i. 403. 
properties of steel fused in. 1916, i. 370. 
Vacuum Furnacz, electric. 1916, i. 347; 1919, ii. 512. 
VALVE STEEL, composition and properties of. 1920, i. 746 ; 1921, i. 459. 
VaLvEs— 
air, for liquid-fuel furnaces. 1917, i. 365. 
reversing, for open-hearth furnaces. I911, i. 619, ii. 586; 1915, i. 572; 
1916, i. 346; 1918, ii. 473; 1919, i. 663; 1921, ti. 374. 
Van ALLER PRocsss of coating iron and steel. 1915, i. 628. 
VANADIFEROUS ORES, smelting of. 1915, i. 550, 11. 221. 
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VaNnADIUM— 
analysis of. See Analysis. 
applications of. 1911, ii. 483; 1912, ii. 457; 1914, i. 578. 
atomic weight of. 1914, i. 748, 
influence of, on cast iron. I911, i. 318 (Paper), ii, 627; 1912, 1. 557; 
1915, ii. 269; 1918, ii. 497. : 
influence of, on nitrogen in iron alloys. 1916, ii. 452. 
influence of, on pig iron. 1912, ii. 535; 1915, i. 595. 
influence of, on steel. 1911, i. 294 (Paper) ; 1913, i. 672; 1915, i. 442 
(Note); 1919, ii. 517. ; 
poisoning by. 1911, ii. 628. 
preparation of. 1913, i. 694; 1914, i. 744; 1915, ii. 220; 1916, i. 400. 
properties of. 1912, i. 589, 
recovery of, from carnotite. 1916, ii. 385. 
recovery of, from cuprodescloizite. 1919, ii. 463. 
recovery of, from vanadinite, 1919, ii. 463. 
technology of. 1915, ii. 318; 1917, i. 288. 
Vanapium ALLoys, properties of. 1913, i. 673. 
VANADIUM-CHROMIUM STHEL for sheets. 1921, ii. 405. 
Vanapbium, IRON AND CARBON, chemical and mechanical relations of. 1912, 
i. 215 (Paper). 
VANADIUM NICKEL STEEL, tests on. I9]1, i. 648. 


~ VANADIUM ORES— 


concentration of. 1912, ii. 464. 
treatment of. 1911, ii. 493. 
VANADIUM ORES, GEOGRAPHICAL DISTRIBUTION— 
Africa, South-West. 1915, ii. 217; 1916, ii. 381. 
Peru. 1912, ii. 457; 1916, i. 298; 1921, ii. 336. 
ae States. 1912, i. 442; 1913, i. 517, ii. 511; 1914, ii. 273; 1915, 
i. 490. 
Western Australia. 1915, i. 490. 
VANADIUM-Sizicon Comrounps, 1915, ii. 319. 
VANADIUM STEEL— 
magnetic properties of. 1914, i. 713. 
manufacture of, in open-hearth furnace. 1912, ii. 555. 


properties and uses of. 1911, ii. 628; 1913, ii. 647; 1915, ii. 315; 1917, 
ii. 449, 450. 


VANADIUM STEEL Castrnas, tests of. 1913, i. 672; 1918, i, 544. x 
Vancouver. See also Canada. 

coalin. 1913,i. 541; 1921, ii. 347. 

iron industry of. 1921, i. 407. 

iron ore in. 1917, ii. 340. ? 
Varin Magnetic Snparator. 1911, i. 530. 
Vaucuain Dri. 1913, i. 653. 
VaucHan-Huauers Murrie Furnace. 1913, i. 645; 1915, i. 580. 
VettE Arr-VAtvE. 1911, ii. 586, 
VENEZUELA— 

economics of iron-ore mining in. 1921, ii. 338. 

iron ore in. 1913, ii. 508 ; 1915; i. 487; 1916, ii. 377. 

magnesite in. 1919, ii. 465. 

petroleum and asphalt in. 1921, i. 392, 393. 
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VIBRATIONS, damping of, as a test of iron and steel, 1911, i. 653. 
Viero-Moror for screening ore. 1912, ii. 465. 
ees of surface hardening. 1913, ii. 640; 1917, i. 384; 1920, 
i . 

Viotorta. See also Australia. 

coalin. 1913, i. 543; 1915, i. 511; 1919, ii. 473. 

iron ore in. 1911, ii. 422; 1913, ii. 508. 

manganese orein. 1913, ii. 508. 

statistics of. See Statistics. 
Virainta. See also United States. 

iron orein. 1921, i. 374. 

manganese orein. 1920, ii. 310. 

nickel ore in. 1912, i. 441. 

peat in. 1920, i. 693. 
Vivator OxyGEen Apparatus. 1915, ii. 254. 
Voisin Cupota. 1918, ii. 466. 
VOLATILISATION— : 

of metals. 1913, ii. 695; 1914, i. 740. 

of refractory materials. 1912, i. 454. 
Votcantc HEat, application of, for power production in Italy. 1917, i. 308. 
Votume Reeviator for blast-furnace engines. 1918, i. 490. 
Vom Baur Eectric Furnace. 1919, ii. 498; 1921, i. 426, 


W 
WacEes— 
of German miners. 1919, i. 702. 
in United States steel trade. 1920, i. 723. 
WaGner BRiquEetTtinG Procuss. 1914, ii. 327. 
Waues. See also United Kingdom. 
coalin. I911, ii. 507; 1915, i. 507; 1918, ii. 450; 1920, ii. 324. 
iron ore in. 1919, ii. 458, 459. 
Watpo Harpness Testing APPARATUS. 1917, ii. 436. 
WALLWIN Furnace. 1918, ii. 482. 
WALRAND-DELATTRE CONVERTER. 1912, ii. 543; 1913, i. 610, ii. 600. 
WALRAND-DELATTRE-ROBERT CONVERTER. 1912, ii. 543. 
WALRAND-LEGENISEL CONVERTER. 1919, ii. 490. 
WattuerR ANNEALING FurNAcE. 1915, i. 580. 
WANNER PyROMETER. 191], ii. 502; 1912, ii. 473. 
War ConpDiTions— 
influence of, on American iron industries. 1915, ii. 347. 
influence of, on British and French iron industries. 1916, ii. 472. 
influence of, on coal mining industries. 1915, ii. 338. 
influence of, on iron industry. 1915, i. 660. 
influence of, oniron industry of Europe. 1915, ii. 350 ; 1916, ii. 472. 
influence of metallurgical industries of Canada. 1917, i. 425. 
WARWICKSHIRE, coalin. 1911, ii. 507; 1912, ii.479; 1921, i. 382. 
Wasuep. [Ron— 
manufacture of. 1916, i. 330. 
use of, in steel making. 1918, i. 513. 


198 SUBJECT INDEX. 1 


Wasurneton. See also United States, 
coalin. 1912, i. 469, ii. 486. 
magnesite industry of. 1920, ii. 315. 
Wasuineton Coan AnD CoxE Co., coking plant of. 1920, ii. 331. . 
WatER— 
absorption of, by coke. 1912, ii, 489. 
degasification of, for preventing corrosion. 1921, i. 469, ii. 417. 
WaTER-GAS— 
composition of. 1913, ii. 559. 
manufacture of. 1921, i. 397. . 
use of, as metallurgical fuel. 1919, ii. 481. 
Wartrr-Gas Puants, control of. 1921, i. 70. 
Warer Marys, electrolytic corrosion of. 1916, i. 395. 
Wave TRANSMISSION, action of, on rock-drill steel. 1921, i. 442. 
Wear Tzsts. See Testing. 
Wess Eveorric Furnace. 1918, ii. 474; 1921, i. 426. 
Wepae Catornina Kirin. 1911, 1. 534; 1913, ii. 521. 
WEDGE OpTicaL PyROMETER. 1917, i. 305. 
Weeks’ Enectric Furnacn. 1921, i. 426. 
Werer Meruop of gas-firing. 1912, ii. 474; 1914, ii. 305. 
Wee Tyrer or Rescue Apparatus. 1914, ii. 313. 
Wet Rorary Grate for gas-producers. 1914, ii. 303. 
Wemer Biowine-Encines. 1912, ii. 528. 
WErRton STEEL Co., steel plant of. 1921, i. 427, 432. 
WeIss Briquettine Process. 1911, 1.594; 1913, i. 609; 1917, ii. 18. 
WELD METAL, influence of nitrogen and oxygen on. 1919, ii. 513. 
WE pina. 1913, i. 649, ii. 643; 1914, i. 697, ii. 359; 1915, i. 592, ii. 296; 
1916, i. 366; 1918, i. 528, ii. 486; 1919, i. 676, ii. 12; 1920, ii. 376; 
1921, i. 443, ii. 392. 
of alloy steels. 1919, ii. 514. 
acer pi 1911, i. 638, ii. 188 (Paper), 206; 1912, i. 552, ii. 382; 1919, 
ii, 512. 
of blowholes in steel ingots. 1911, i. 54 (Paper); 1912, i. 104 (Paper) ; 
1921, i. 27 (Paper). 
of boiler tubes. 1920, ii. 377. 
of cast iron. 1911, ii. 206; 1921, ii. 395. 
of chromium steel 1920, ii. 376. 
electric. 1911, i. 637, ii. 602; 1912, i. 551, ii. 577; 1913, i. 651, ii. 643; 
1914, ti. 359; 1916, ii. 444; 1917, i. 386, ii. 428; 1919, i. 677, ii, 513; 
1920, i. 737, ii, 376 ; 1921, ii. 393. 
ee oa of, in shipbuilding. 1918, ii. 487; 1919, i. 677, 678, 
ii. : 
electric, of cast iron. 1920, i. 737. 
electric, with covered electrodes. 1919, i. 678. 
electric, generators for. 1920, ii. 376. : 
electric, microstructure of iron deposited by. 1919, i. 694; 1921, i. 443, 
electric, nomenclature of. 1919, i. 679. 
electric, of rail joints. 1917, i. 388; 1918, i. 529. 
electro-percussive. 1915, i. 593. 
of forgings. 1921, ii. 393. 
fusion. 1918, i, 529; 1921, ii. 394, 
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WELDINGc— 
gas-burner for. 1917, i. 388. 
of high-speed steel. 1911, i. 639; 1914, ii. 362; 1916, ii. 445; 1917, 
ii. 429; 1918, i. 529; 1919, i. 680. 
influence of, on resistivity of iron. 1921, ii. 409. 
of iron and steel with copper. 1921, ii. 394. 
with liquid fuel. 1914, ii. 359. ‘ 
of manganese steel. 1916, ii. 444. 
of mild steel. 1911, ii. 192; 1919, i. 691, ii, 512. 
oxy-acetylene. 1911, i. 1€9, ii. 603; 1912, i. 552, ii. 577, 586; 1913, i. 
649, ii. 644; 1914, ii. 360 ;- 1915, i. 593, ii. 296; 1916, ii. 444; 1917, 
i. 388; 1919, ii. 513; 1921, ii. 393. = 
oxy-acetylene, rail bonding by. 1916, i. 367. 
of rails. 1916, i. 367; 1918, i. 529. 
oxy-acetylene, for rolling-mill repairs. 1919, ii. 504; 1921, ii. 383. 
of scrap nickel anodes. 1917, ii. 429. 
spot. 1911, ii. 603, _ 
theory of. 1912, ii. 382. 
thermalene gas for. 1916, ii. 445. 
WELDING FuRNACcE, surface combustion. 1918, i. 529. 
Wetpine Hetmet. 1914, ii. 361. 
WerLpine Processes— 
Allgemeine-Elektricitiits-Gesellschaft. 1914, i. 697. 
Benardos. 1911, i. 637; 1912, 1. 553; 1914, i. 697; 1916, ii. 444. 
Blaugas. 1913, i. 650. 
‘cyclone. 1912, i. 552. : 
Davis-Bornonville torch. 1917, i. 388. 
Helsby. 1914, i. 697. 
Kjellberg. 1912, i. 551. 
La Grange-Hoho. 1914, ii. 359; 1916, ii, 444. 
Lincoln. 1911, ii. 602. 
Lorain. 1911, i. 638. 
Pontelec, 1914, i. 697. 
Rosner. 1914, ii. 362. 
Siemund. 1913, ii. 643. 
Siemund-Wenzel. 1912, ii. 577. 
Slavianoff. 1911, i. 637; 1912,1.553; 1914,i. 697; 1916, ii. 444; 1919, 
IG C. 
Strohmenger-Slaughter. 1914, i. 697; 1916, ii. 444. 
Thermit. 1911, i. 113 (Paper), 639; 1912, i. 553, ii. 578; 1914, ii. 360. 
Thomson. 1912, i. 552; 1914, ii. 359. . 
Thomson-Houston. 1912, i. 552; 1914, i. 697, ii. 359. 
Zerener. 1911, i. 637; 1912, 1.553; 1914, 1.697; 1916, ii. 444. 
Weupine Torcu, acetylene. 1911, i. 638. 
WerLps— 
blue brittleness of. 1921, i. 445. 
oxy-acetylene, strength of. 1914, ii. 361. 
path of rupture in. 1919, i. 679. 
structures in. 1918, i. 529. 
tests of. 1911, i. 103 (Paper); 1912, ii. 587; 1916, i. 367; 1917, ii. 439; 
1918, ii. 487; 1919, i. 679; 1921, i. 445. 
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Weiiman Gas-Propucsr. 1921, i. 394. ; : 
WeELEIMAN-KENNEDY SuAB ManreuLATor. 191]1, ii. 578. 
WELLMAN-SEAVER-MorcAN Coxs Pusnine Macuine. 1920, i. 696. 
WELLMAN-SraveR-MorGan ORE UNLOADER. 1919, ii. 463. 
WELLMANN-SEAVER-MoRGAN REVERSING VALVE. 1919, i. 663. 
WENDEL, Dz, steelworks of. 1921, ii. 379. 
WENDELL Coau-Dryine Macuine. 1915, i. 541. 
West Briquettine Process. 1914, i. 587. 
West Stnrerine Proceuss. 1913, i. 526, ii. 523; 1917, ii. 36. 
West Arrica, bauxite in. 1919, ii. 465. 
West Vireintia, coalin. 1921, i. 385, ii. 348. 
Western AUSTRALIA— : 
coalin. 1913, i. 544; 1914, ii, 290; 1915, i. 511; 1917, i, 312. 
iron ore in. 1913, i. 517; 1919, i. 617; 1920, ii. 307. 
magnesite in. 1920, i. 677, ii. 315. 
petroleum in. 1916, i. 317. 
statistics of. See Statistics. 
vanadium in. 1915, i. 490. 
WESTINGHOUSE ELECTRIC AND Manuracturtne Co., foundry of. 1921, i. 
416. 
WESTINGHOUSE GAS-ENGINE. 1912, i. 483. 
WESTPHALIA, coal reserves of. 1913, i. 705. 
WETHERBEE CONCENTRATOR. 1917, ii. 346. 
WetHERILL Maanetio Srparator. I911, i. 530, 583; 1912, ii. 469; 1917, 
ii, 346. 
Warton VALVE for open-hearth furnaces. 1921, ii. 374. 
Wueet Mitts, electric driving of. 1921, ii. 382. 
Wueets. See also Grinding Wheels. 
action of, on tyres and rails. 1921, ii. 406. 
cast steel, manufacture of. 1914, i. 661. 
cast steel, with manganese tread and flange. 1917, i. 357, 410, ii. 443. 
cast steel, for motor trucks. 1917, i. 357. 
chilled, manufacture-of. 1913, ii. 608; 1914, ii. 332; 1920, ii. 353; 1921, 
i, 415, ii. 380, 407. 
chilled, tests of. 1915, i. 612; 1917, i. 357, ii, 442. 
chrome-vanadium steel, tests of. 1914, 1. 711, ii. 372. 
moulding of. 1921, ii. 371. 
pressed steel, manufacture of. 1919, i. 676. 
solid steel, rolling of. 1918, ii. 480. 
specifications for. 1911, ii. 620. 
wear of. I911, ii. 619. 
WHITAKER-GLESSNER Contrnvous Minn, 192], ii. 381. 
Waitt Mnrtats, researches for. 1912, ii. 382. 
WHITFIELD Gas-PRopucER. 1914, i. 617. 
Wurrine Founpry Curona. 911, i. 591; 1912, ii. 551; 1913, i. 605. 
WHiItwELL Hot-Buast Stovus. 1912, ii. 534. 
Wuitworts Process of fluid compression. 1912, i. 310; 1913, i. 31. 
WIcKSTEED Tzustina Macuine, 1912, i. 569. 
WIDMANSTATTEN STRUCTURE. 1911, ii. 643; 1912, ii, 603. 
WIELANDT Cokn-Ovren. 1914, ii. 295. 
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Wip-BarFieLp ELEctRIo HARDENING FURNACE, 1918, i. 526; 1919, i. 675, 
ii. 511; 1920, i. 730; 1921, i. 436. 
Witz Exvecrric Furnacn. 1915, ii. 283; 1916, i. 347, ii. 431. 
Witrrey Catcrnatine Kinny. 1911, i. 534. 
Witiiams’ Manreunator for rolling-mills. 1921, ii. 382. 
Witeurte Coxr-Oven. 1921, ii. 351. 
Witson GAs-Propucer. 1915, ii. 251. F 
Witson, Hartnett & Co., Lrp., works of. 1912, ii. 427. 
Winvine Appiiances. See Collieries. 
Winpinc-Enernes. 1911, i. 569; 1912, i. 486, ii. 512; 1913, i. 572, ii. 568 ; 
1914, i. 626, 17. 310; 1915, i. 536. 
Winvine Ropzs. 1911, i. 569, ii. 531; 1912, ii. 513; 1913, i. 573, ii, 568; 
1914, i. 627; 1915, i. 536, ii. 254; 1917, i. 333. 
effect of impact on. 1920, ii. 384. 
WirnE= 
galvanised, testing of. 1913, ii. 647. 
iron, for electric transmission. 1918, i, 548. 
nickel, magnetic properties of. 1916, ii. 458. 
steel, changes in dimensions of, when twisted. 1912, i. 567. 
steel, copper-clad. 1917, i. 410. 
steel, heat-treatment of. 1914, ii. 356. 
steel, influence of temperature on bending resistance of. 1917, i. 398. 
steel trolley. 1912, ii. 587; 1918, i. 548. 
strength of, for wire ropes. 1913, ii. 657; 1921, ii. 401. 
testing of. 1912, ii..382; 1917, i. 402; 1920, i. 746. 
tungsten, drawing of. 1921, i. 468. 
Wire Drawing. 1912, ii, 188 (Paper); 1915, i. 592; 1917, i. 391; 1918, 
1. 520; 1920, 11.375; 1921, i. 447. 
machinery for. * 1915, i. 581. 
power requirements for. 1916, i. 355. 
Wire Natts, manufacture of. 1913, i. 652. 
Wire Rop Mriits. 1914, i. 686; 1918, i. 520; 1921, i. 432. 
Wire Rops, heat-treatment of. 1916, i. 359. 
Wire Ropes— 
for aircraft. 1918,1. 543. 
corrosion of. 1919, i. 699; 1920, 1. 761. 
for haulage in mines. 1911, ii. 486. 
manufacture of. 1913, ii. 647; 1918, ii. 489; 1921, 1. 447. 
stresses in. 1919, ii. 526. 
tests of. 1912, ii. 589 ;. 1913, ii. 656 ; 1919, ii. 526. 
Wisconsin SteELWwoRKs, coking plant at. 1920, ii. 330. 
WITHERBEE-SHERMAN MaGnerio Separator. 1914, ii. 277. 
WITKOWITZER WoRKS. 1921, i. 406. 
Wirron-KRAMER Lirting Magner. 1914, i. 674. 
Wirrorrr’s [Ron-CaRBon DiacRamM. 1913, i. 681. 
Wouter, laws of. 1920, i. 743. 
Wouter Fatiegun-Testing Macuine. 1911, ii. 655. 
Woturr CaLoRIMEeTER. 1914, i. 745. 
Wo.uuaston GAs-Propucer. 1914, ii. 304. 
Woopv— 
carbonisation of. 1921, i. 386. 
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Woopv— 
distillation of. 1911, 1. 549; 1912, i. 469; 1921, ii. 358. 
use of, in blast-furnaces. 1912, ii. 359; 1921, i. 403. 
use of, in gas-producers. 1912, ii. 502; 1913, 1. 564; 1914, i. 619; 1917, 
i. 328; 1918, ii. 460; 1919, i. 645; 1920, i. 702; 1921, ii. 358. 
use of, for open-hearth furnaces. 1915, i. 572. 
Woopsury JIG FOR CLASSIFYING ORE. 1912, ii. 465 
Woopwarp Cupoua. 1918, ii. 466. : 
Wootz STEEL— 
composition of, 1912, i. 144. 
manufacture of. 1913, i. 602. 
WoRTHINGTON Coat Cutter. 1912, ii. 510. 
Waricutson-RIncQuist CHargine Macurnes. 1920, ii. 348. 
Wrovugut Iron. See also Puddling. 
behaviour of, under sudden stress. 1921, i. 457. 
corrosion of. 1916, ii. 463; 1920, i. 760. 
heterogeneous character of. 1915, i. 163. 
influence of blast-furnace gases on. 1916, ii. 249 (Paper). 
influence of high temperatures on physical properties of. 1917, 11. 433. 
microstructure of. 1917, ii. 433; 1919, i. 693. 
revival of use of. 1917, ii. 433. : 
Wrovugut [ron Cuain Links, testing of. 1911, ii. 618. 
WRovuGHT Oo CoLumns, embedded in reinforced concrete, strength of. 1913, 
li. 664. 
Wrovgut Iron Inpustry, developments in. 1914, i. 652. 
WULFENITE ORES, recovery of molybdenum from. 1919, ii. 463. 
Wirrs Gas-Propucrer. 1918, ii. 459. 
Wyromina. See also United States. 
coalin. 1912, ii. 486; 1913, i. 542. 
manganese in. 1921, i. 375. 
pa is in. 1912, ii. 498; 1913, i. 556; 1920, 11. 332; 1921, i. 392, 
ii, sone 
Wysor GRINDING AND PotisHine Macutne. 1915, ii. 323. 


x 
X-ray. See Radiography. 


Y 
Yanatse ENGINEERING Works, Lrp., blast-furnace plant of. 1920, ii. 349. 
Yeapon Briquettine Procuss. 1911, ii. 490. 
Y1ELD Pornt— 
definition of. 1912, i. 566; 1916, ii. 7,448; 1921, i. 458. 
of metals, 1913, i. 664. 
Yorxsuire. See also United Kingdom. 
coalin. 1911, ii. 507. 
fireclay of. 1917, i. 300. 
oil shale in. 1912, i. 473. 
YORKSHIRE Copper Works. 1912, ii. 424. 
YuxKon, coalin. 1912, ii. 484; 1913, i. 541. 
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ZecHER Cupona. 1911, i. 591. 
“ ZELLPECH ”’ Brnpin@ Marertat for briquettes. 1914, i. 586. 
ZENZES-SCHMIDT CONVERTER. 1912, ii. 543. 
ZERENER Process of electric welding. I911, i. 637; 1912, i. 553: 1914, 
i. 697; 1916, ii. 444, : 
ZIMPBELL-BELL SaTuRATOR. 1914, i. 607. 
ZINC, recovery of, from scrap. 1920, ii. 358. 
Zinc Coatines. 1921, i. 449. 
| Zinc-IRon Attoy. 1914, i. 730. 
ZIRCONIA— 
melting point of. 1918, i. 556. 
properties and uses of, as a refractory. 1915, ii. 227; 1917, 1. 303, ii. 356 ; 
1918, i. 556; 1919, i. 626, 668; 1920, ii. 318; 1921, ii. 340. 
ZIRCONIUM— 
addition of, to steel. 1919, i. 668. 
atomic weight of. 1917, ii. 356. 
influence of, in cast iron. 1921, i. 412. 
metallurgy of. 1917, i. 370. 
ZIRCONIUM STEEL, manufacture and properties of. 1919, i. 696. 
ZIRKITE, resistance of, to slag corrosion. 1920, ii. 319. 
ZscHOCKE GAS WASHERS. 1912, 1.505; 1913, i. 586; 
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AxBBaD, M., on oxy-acetylene cutting and welding. 1911, ii, 604. 

Axpsot, C. G., on helium. 1921, i. 394. 

Assortt, R. R., on case-hardening compounds. 1913, i. 644. : 
on heat treatment of steel. 1912,i1i1.576 ; 1915, i. 586, ii. 302 ; 1921, i. 442. 
on influence of elements on absorption of carbon. 1914, i. 724. 
elected member. 1912, i. 2. : 

ABEKING, K., on use of scrap-iron briquettes. 1913, i. 609. 

ABEL, WILLIAM FLEMING, elected member. 1911, i. 2. 

ABELL, O. J., on electric steel castings. 1913, ii. 603. 

ABELL, W. S., on electric welding. 1919, i. 677. 
elected member. 1919, i. 1. 

ABELS, C., on crushing slag. 1912, i. 511. 
on haulage in iron mines. 1914, i. 581. 

ABLETT, C, A.— 

Paper on “Direct current compared with three-phase current for 
driving steelworks plant.” 1920, i. 237; rolling-mills, 237; power 
station, 247; power supply authorities, 250.—Discussion: F. P. Clarke, 
254; H. Crowe, 255; D. Selby-Bigge, 256; W. F. Beardshaw, 257; 
A. Hutchinson, 257 ; A. Lamberton, 258 ; E. Crowe, 258.—Correspondence : 
F. Anslow, 259; Sir W. J. Larke, 260; A. B. Muirhead, 261; C. A. 
Ablett (reply), 261. : 
on electric driving of rolling-mills. 1912, i. 526, 527; 1914, i. 684; 1921, 

i. 432. 

- Axprams, D. A., on strength of bond between concrete and steel. 1914, ii. 374. 
AcuHiARDI, G. D’, on magnesite. 1915, i. 501. 

AcxErMANN, A. 8S. E., on properties of clay. 1921, ii. 341. 

ACKERMANN, E., on tungsten ores in Portugal. 1913, ii. 510. 

Acton, Tuomas ARTHUR, élected member. 1921, i. 1. 

Anam, AST." 

Paper on “The relation of heat-treatment to cold-work in hypo- 
eutectoid and eutectoid steels.” €.8.M., 1920, x. 65; objects of present 
research, 65; heat-treatment in preparation for cold-work, 67; heat- 
treatment after cold-work, 78; heat-treatment and cold-work in relation 
to microstructure, 88. 


on annealing of steel castings. 1914, i. 693. 
on manufacture of wire. 1917, i. 391. 
awarded Carnegie Research Grant. 1919, i. 11. 
Avam, R., on microstructure of steel. 1912, ii. 606. 
Avimuemr, H., on use of scrap-iron briquettes in the cupola. 1912, i. 513. 
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Apams, C. A., on use of electric welding in shipbuilding. 1919, i. 679. 
Apams, Epwtv, obituary notice of. 1912, ii. 432. 
Apams, E. Q., on theory of combustion. 1914, i. 593. 
Avams, F. S., on iron ore in the United States. 1911, i. 520. 
on mixed processes of steel making. ‘1913, ii. 617. 
Apams, F, W.— 

Paper on “The diffusion of carbon in iron.” 1915, i. 255; experimental 
method, 257; materials used, 257; preparation of the specimens, 259; 
experiments, 260.—Correspondence : C. H. Desch, 269; J. E. Stead, 269 ; 
T. Turner, 269; F. W. Adams (reply), 270. 
on cast iron aeroplane engine cylinders. 1917, ii. 425. 

Apams, H., on design of chimneys. 1912, ii. 477. 

Apams, J. F., on finishing of metallurgical specimens. 1921, i. 466. 
Apams, J. H., on petroleum in New Zedland. 1911, i. 557. 

Apams, L. H., on pyrometry. 1920, i. 688. 

' on water-gas. 1911, ii. 522. 

Apamson, D., on durability of wire ropes. 1912, ii. 589. 
ApDamson, E.— 

Paper on ‘‘ Temperature influences.on carbon and pig iron.” 1911, 
ii. 86; introduction, 86; saturation point of carbon and iron, 87; 
different conditions of free carbon found in pig iron, 89; cooling curves 
of iron containing free carbon, 90; Turner and Hague’s curves, 95; 
conclusions, 98.—Discussion: J. E. Stead, 100; Sir Robert Hadfield, 
100.—Correspondence: H. C. H. Carpenter, 101; C. A. Edwards, 103 ; 
D. M. Levy, 104; T. Turner (reply), 105. 
on castiron. 1917, i. 347; 1920, i. 739. 
on coke hardness. 1918, i. 203. 
on corrosion of metals. 1911, i. 166. 
on crystallisation through fatigue. 1913, ii. 397. 
on crystallising properties of electro-deposited iron. 1913, ii. 150. 
on direct production of steel. 1914, i. 394. 
on electric furnaces. 1912, i. 92. 
on fuel economy. 1919, ii. 125. 
on graphitisation in iron-carbon alloys. 1919, i. 581. . 
on growth of cast iron. 1911, i. 241; 1918, ii. 206. 
on heat-treatment of grey cast iron. 1917, ii. 130. 
on influence of elements on steel. 1916, ii. 114. 
on influence of graphite and its relation to fracture. 1918, i. 211. 
on influence of heat on cast iron. 1919, i. 682. 
on influence of metalloids on cast iron. 1913, i. 373. 
on iron-silicon-carbon alloys. 1911, i. 471. 
on magnetic and mechanical properties of manganese steel. 1914, i. 133. 
on manufacture of malleable cast iron. 1917, ii. 325, 327; 1918, i. 502. 
on phosphorus in malleable cast iron. 1918, ii. 365. 
on present-day furnaces. 1913, i. 205. 
on steel ingot defects. 1917, i. 95. 
on transverse testing of cast iron. 1914, ii. 93. 

Apamsoy, Sir H., on coalin Burma. 1918, i. 639. 
ADAMSON, JOSEPH, obituary notice of. 1920, ii. 303. 
AptassEvioH, A., on petroleum in Russia, 1914, i. 296. 
Avxiy, A. D., on transport of petroleum. 1914, ii. 302. 
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Arion, Henri, elected member. 1921, ii. 8. 
AERTSEN, G., on tire mills. 1917, i. 374. 
on weldless steel tires. 1917, ii. 429. 
Acnrw, A. D. C., on mineral statistics of Natal. 1911, i. 698. 
Acuinar, F. M.-pE Souza, oniron ore in Brazil. 1918, i. 472; 1919, i. 620. 
AgcuItton, L., on coal-dust experiments. 1911, i. 573. 
AHLBURG, J., on iron ore in Germany. 1911yi. 516; 1919, ii. 459. 
Aurens, A. §., on electric driving of rolling-mills. 1912, i. 528. 
AHRENS, W., on Swiss foundries. 1915, i. 567. 
Aurons, E. L., on wear of tires. 1916, ii. 449. 
AIcHINO, G., on composition of high-speed steels. 1916, ii. 456. 
on tungsten. 1916, ii. 381. 
AIGELTINGER, ARTHUR, elected member. 1911, i. 2. 
Arkens, W., on use of electricity in petroleum fields. 1913, i. 558. 
Arnswortu, G., on failure in boiler plates. 1918, i. 325. 
vote of thanks by. 1912, i. 29. 
obituary notice of. 1920, i. 664. 
AIRD, Sir Joun, obituary notice of. 1911, i. 497. 
AIREDALE OF GLEDHOW, Lorp (James Kitson, Ist Baron), obituary notice of. 

1911, i. 495. 

AIREDALE OF GLEDHOW, Lorp (Albert Ernest Kitson, 2nd Baron), elected 

Member of Council. 1912, ii. 4. 
speech of welcome at Leeds by. 1912, ii. 1. 

Arrey, LAWRENCE CLARK, elected associate. 1917, i. 5. 
ArrcHison, LEsLIE— 

Paper on “‘ The theory of the corrosion of steel.” 1916,i. 77; attention 
accorded to the corrosion of iron, 77; variation of corrosion of steel with 
changes of composition, 77; action of carbides in steel in two directions, 
79 ; various compositions of,solid solutions found in steels, 84 ; behaviour 
of pearlite, 89; conclusions 90.—Discussion: Sir R. A. Hadfield, 92 ; 
J. E. Stead, 93, 95; W. Rosenhain, 94; W. H. Hatfield, 95; E. H. 
Saniter, 96; C. H. Desch, 96.—Correspondence: J. E. Fletcher, 97; 
J. E. Stead, 99; L. Aitchison (reply), 99. 

Paper on “ The solubility of cementite in hardenite.” See Arnold, J. O. 
on alloy steels for forgings. 1921, i. 431. 
on automobile steels. 1921, i. 459. 
on case-hardening. 1921, ii. 385. 
on chromium steels. 1921, ii. 403. ; 
on corrosion of iron and steel. 1915, ii. 324; 1916, i. 99, 391, 392, 394. 
on drop forging practice. 1919, ii. 506. 
on heat treatment of steel. 1921, ii. 388. 
on high-speed steel. 1920, i. 752. 
on microscopes. 1920, i. 757. 
on nickel-chrome steels. 1919, ii. 388. 
on stainless steel. 1920, i. 759. 

~on valve steels. 1920, i. 746. 
on welding up of blowholes in ingots. 1921, i. 46. 
on zones of weakness in ingots. 1920, ii. 363. 
awarded Carnegie Research Grant. 1921, i. 9. 
elected member, 1918, ii. 1. 
Arrxen, T. W., on cupola construction. 1915, i. 558. 
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Arrxrn, T. W., on foundry furnaces. 1918, i. 500. 
on foundry practice. 1915, i. 558. 
AizLuwoop, SypNry HeErsert, elected member. 1918, i. 1. 
AxeErman, R., on mineral and iron trade statistics of Sweden. 1912, ii. 640. 
ABuetz, M., on cupola construction. 1912, i. 512. - 
AuLpEN, G. L., on grinding machinery. 1915, i. 582; 1919, i. 680. 
ApEn, J. L., on air and gas washer. 1918, ii. 463. 
ALEXANDER, CHARLES ALLISON, elected member. 1919, ii. 2. 
ALEXANDER, J., on colloidal state in metals. 1921, i. 466. 
on moulding machines. 1911, i. 601, ii. 568. 
ALEXANDER, M. W., on safety appliances in foundries. 1915, ii. 274. 
ALEXANDERSON, E. F. W., on permeability of iron. 1912, i. 577. 
Autson, J. M., on rope driving of mills. 1917, ii. 417. 
ALKINSs, WILLIAM ERNEST, elected member. 1921, i. 1. 
Auian, G. E., on magnetic properties of ferric oxide. 1913, ii. 678. 
on origin of iron ore. 1912, ii. 446. 
ALLAN, J. A., on iron ore in Canada. 1920, ii. 307. 
ALLAN, JAMES B., elected member. 1917, ii. 1. 
ALLAN, JAMES Douguas, elected member. 1911, i. 2. 
ALLAN, JOHN B., elected member. 1921, ii. 8. 
AvuaRD, A. F., on shaft sinking. 1912, ii. 508. 
ALLARDICE, J., on shaft sinking. 1917, ii. 382. 
ALLCARD, Harry, elected member. 1911, ii. 9. 
Atout, E. A., on calorimetry. 1911, i. 536. 
on producer-gas. 1911, i. 561. 
on shock tests. 1917, ii. 108. 
ALLDAY, P. W., on oil furnaces. 1914, ii. 352. 
ALLEMAN, G., on occluded gases in ferrous alloys. 1918, i. 518. 
Auten, A. H., on estimation of nitrogen in steel. 1915, i. 631. 
on gas-producer design. 1914, ii. 304. 
ALLEN, Str CHARLES, obituary notice of. 1920, i. 664. 
ALLEN, C. A., on vanadium deposits of New Mexico. 1912, i. 442. 
ALLEN, DouGgiAs CHARLES, elected member. 1919, i. 1. 
ALLEN, D. E., on physical characteristics of refractories. 1920, ii. 317, 
ALLEN, E. T., on laboratory equipment. 1912, i. 657. 
ALLEN, H., on utilisation of blast-furnace gas. 1912, i. 500. 
AuuEn, H. A., on purchase of coal on heat unit basis. 1911, ii. 505. 
Auten, H. B., on heat treatment of nickel steels. 1911, ii. 602. 
ALLEN, Henry Buruer, elected member. 1912, i. 2. 
Amn, H. C., on electrolytic analysis. 1914, ii. 393. 
on geology.of oil and gas-fields. 1917, ii. 372. 
AuLEn, H. §., on passivity of iron. 1913, i. 686. 
on photo-electric behaviour of iron. 1914, i. 737. 
ALLEN, I. C., on composition of petroleum. 1912, i. 473. 
on conservation of natural gas by liquefying. 1912, i. 478. 
on determination of flash-point of petroleum. 1913, ii. 555. 
on economics of the petroleum industry. 1914, ii. 302. 
on estimation of sulphur in fuel, 1912, ii. 628. 
on estimation of sulphur in petroleum. 1913, i. 696. 
on petroleum of California, 1914, ii. 299. 


Poe. 


- 
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Atxux, I. C., on products from natural gas. 1913, i. 561. 
on specifications for fuel oil. 1912, ii. 499; 1913, ii. 555. 
on use of oil for steam-raising. 1913, ii. 556. 
Aten, Myron A., elected member. 1919, i. 1. 
Aten, P. R., on gas-engines. 1913, i. 567. 
Auen, R. C., on geology of ore deposits. 1920, i. 668. 
on iron ore in Michigan. 1914, ii. 268. - 
ALLEN, Russet James, elected member. 1921, i. 2. 
ALLEN, WILLIAM Epaar, obituary notice of. 1915, i. 456. 
Auten, Witt1AM Henry, elected member. 1917, i. 1. 
AuLERtON, Lorp, speech at dinner by. 1911, i. 489. 
ALLEYNE, Sir Joun G. N., Bart., obituary notice of. 1912, i. 406. 
AuLLison, F. G., on macrostructure of cast steel. 1921, i. 464. 
Au.ison, H.'B. C., on protective coatings for iron. 1915, i. 628. 
Auuison, L. R. W., on annealing of metal products. 1920, i. 732. 
ALLNER, on the radium pyrometer. 1914, i. 592. 
Atxort, J. R. L., on conservation of fuel, 1921, i. 381. 
on reopening of colliery after explosion. 1913, ii. 569. 
Autorr, W., obituary notice of. 1912, i. 408. 
Auiport, Howarp Aston, obituary notice of. 1915, ii, 203. 
ALMQvIst, Haraxp, elected member. 1912, ii. 4. 
Aut, H. L., on economy of heating furnaces. 1914, ii, 352. 
ALTEMUS, CLARENCE Levy, elected member. 1913, i. 1. 
AurertHUM, H., on influence of temperature on Hall effect. 1913, i. 670. 
Aurprter, H., on properties of steel wire. 1920, i. 746. 
_on protective coatings. 1916, ii. 466. 
Anvarenz, A. C., on an axial strainometer. 1915, i. 604. 
ALZUGARAY, B, DH, on production of vanadium steel. 1912, ii. 555. 
on smelting of vanadiferous ores. 1915, i. 550. 
Amaport, M., on formation of alloys by electrolysis. 1915, 1. 623. 
Amar, J., on the mechanics of filing. 1914, i. 700. 
Amperra, R., on electric furnace slags. 1912, ii. 561; 1913, i. 6265. 
Amprose, J. E., on methods of working coal. 1914, i. 624. 
on natural coke in Virginia. 1914, i. 602. 
Amipho, R., on welding. 1913, ii. 643. 
Amenp®, F., on steel ingot moulds. 1914, i. 682. 
Amico, E..p’. See D'Amico, E. 
Amuyorr, H., on Marks’ patent charcoal kiln. 1915, i. 513. 
Ammon, M. A., on relation of hardness to depth of carburisation. 1913, 1. 661. 
elected member. 1913, ii. 3. 
Amsiur, W. O., on manufacture of “exothermic steel.” 1913, i. 601, 602. 
Anpw@AN, THOMAS JOHN, elected member. 1919, i. 2. 
Awnpurson, A., on blast-furnace practice. 1921, ii. 363. 
Anperson, A. E., on explosives and blasting. 1912, ii. 510. 
Awnpurson, A. G., on acid open-bearth process. 1917, ii. 199. 
Anperson, Arruur G., elected associate. 1917, i. 5. 
Anpmrson, A. G. M., elected member. 1917, i. 1. 
ANDERSON, C., on meteorites. 1913, ii. 513. : 
AnppRSON, Davin Martin, elected member. 1913, ii. 3. 
Anprrson, Donaup Simpson, elected member. 1921, i. 2. 
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Anperson, E. M., on coal in Scotland. 1920, i. 692; ii. 324. 

Anperson, F. Soorr, on electric welding. 1911, i. 638. 

Anperson, G. E., on coal in China. 1912, ii. 481. 
on iron trade statistics of China. 1912, i. 619. 

AnpzERSsoN, J., on pulverised coal. 1920, ii. 322. 

Anperrson, JoHN ARNOT, elected member. 1912, ii. 4. 

AnpeErson, J. H., on storage of coal. 1919, i. 645. 

ANDERSON, Oscar, elected member. 1913, i. 1. 

AnpDERSON, R., on oil resources in California. 1916, i. 317. 

Anperson, R. J., on influence of chromium in steel. 1918, i. 546. = 
on manufacture of ferro-alloys. 1917, ii. 470; 1918, ii. 477; 1920, i. 708. 
on metallurgy of titanium. 1918, ii. 507. 
on testing of cold-rolled aluminium sheets. 1918, ii. 493. 

AnpERSON, S. H., on steel trolley wire. 1918, i. 548. 

AnpeErson, W. T., on electric cables for collieries. 1913, ii. 565. 

ANDRADE, EH, N. DA.C., on flow of metals under stress. 1914, ii. 366. 

Anpres, G. E., on foundry costs. 1911, ii. 572; 1912, i. 525. 

AnpREw, F., on casting of cylinder linings. 1917, i. 354. 
on fly-wheel for rolling-mill engines. 1917, i. 376. 
on volume changes in cast iron during cooling. 1911, i. 642. 

ANDREW, J. H.— { : 

Paper on “Iron and Nitrogen.” 1912, ii. 210; experimental methods, 
210; method of carrying out experiment, 213; heating and cooling 
curves, 213; effect of hydrogen, 217; microscopical examination, 218 ; 
deductions, 219; influence of nitrogen, 224; conclusions, 225.—Corre- 
spondence: H. C. H. Carpenter, 227; HE. Colver-Glauert, 228; C. A. 
Edwards, 231; W. H. Hatfield, 231; J. E. Stead, 232; J. H. Andrew 
(reply), 232. 
Paper on “‘ The influence of gases upon the critical ranges of the iron- 

carbon alloys.” (€.§.M., 1911, iii. 236; experimental, 237; influence of 
ey aroere 241; microstructures, 245; conclusions, 247; bibliography, 


Paper on “ Iron-carbon-silicon alloys.” ©.8.M., 1916, vii. 1. 
on brittleness in nickel-chrome and other steels. 1920, i. 621. 
on cast iron. 1920, ii. 379. 
on casting of steel. 1921, i. 438. 
on chromium steels. 1920, i. 483. 
on defects in steel. 1921, i. 460. 
on embrittling of iron by caustic soda. 1914, i. 735. 
on hardening and tempering high-speed tool steel. 1915, ii. 38. 
on hardness of steel. 1914, i. 705. 
on molecular constitutions of high-speed tool steels. 1919, i. 431. 
elected member. 1911, i. 2. 
awarded Carnegie Research Grant. 1914, i. 24. 

AnvRnw, J. H., and G. W. Green— 

Paper on “ Manufacture and working of high-speed steel.” 1919, i. 305 ; 
casting data, 308 ; microstructure of cast ingots.after being annealed, 308 ; 
cogging down of ingot to 33-inch square billet, 310; microstructure of 
3}-inch square billet, 312 ; cogging down from 34 inches to 1§ inches, 312 ; 
rolling from 33 inches to 24 inches square, 314; 1}-inch square and round 
billets, 314; hardening, 318; cutting tests, 322; segregation of tool steel 
ingots, 322; experiments upon the elimination of carbide lines, 326 ; 
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Anprew J. H. and G. W. Green (continued )— 
Brinell hardness of A.W. steel, 327; heating and cooling curves of A.W. 
steel, 328; annealing treatment, 330; secondary hardening, 331; failures 
in tools, 333 ; summary and conclusions, 335.—Discussion : H. M. Howe, 
337; C. A, Edwards, 337; H. H. Ashdown, 338; W. H. Hatfield, 339 ; 
C. G. Carlisle, 340; F. Rogers, 341; H. J. Stagg, jun., 341.—Correspond- 
ence: J. F, Kayser, 342; J. H. Andrew and G. W. Green (reply), 343. 

Anprew, J. H., J. N. Greenwoop, and G. W. Green— 

Paper on “ Nickel chrome forgings.” 1919, ii. 231; casting, 232; 
macros taken from ingots, 238; consideration of mechanical test results 
of ingots, 239; segregation in ingots, 240; ladle skull, 244; summary, 
244; macrostructure, 245; results of treatment, 252; cross-sectional 
macros, 253; relation between macrostructure and mechanical tests, 254 ; 
forging, 260; annealing, oil-hardening, and tempering, 270; macro- 
examination, 271; macros of finished forging after annealing, 273; solid 
forging, 273; benders, 283; thermal curves, 285; consideration of the 
microstructure, 288; effect of oil-hardening and tempering after this 
stage, 295; hollow forging, 295; conclusions, 296.—Discussion : H. C. H. 
Carpenter, 377; H. H. Ashdown, 377; J. H. S. Dickenson, 380; J.C. W. 
Humfrey, 384; W. Rosenhain, 385; E. H. Saniter, 386; W. H. Hatfield, 
386; L. Aitchison, 388; H. Moore, 390; F. Rogers, 391; C. Benedicks, 
391.—Correspondence: L. Grenet, 392; H. Le Chatelier, 393; J. H. G. 
Monypenny, 394; J. E. Stead, 399; J. H. Whiteley, 399; S. W. William- 
son, 399 ;J. H. Andrew and J. N. Greenwood (reply), 401. 

Anprew, J. H., J. E, Rreron, C. P. Mmuer, and A. Wraac— 

Paper on “ The effect of initial temperature upon the physical properties 
of steel.” 1920, i. 527; thermal data, 528; dilatation results, 539 ; 
description of dilatometer and methods of working, 541; experimental 
curves, 545; cooling curves, 548; nickel steels, 549; chromium steels, 
553; interpretation of heating and cooling curves, 555; effect of carbon, 
556; theoretically possible product on cooling, 560; tempering, 561 ; 
resistivity determinations, 570 ; consideration of the curves, 574; temper- 
ing, 581; closer interpretation of tempering curves, 584; magnetic 
apparatus, 591; quenching, 592; general interpretation of tempering 
curves, 594; summary and conclusions, 596; carbide expansion as a 
controlling factor of the gamma to alpha change, 597; final conclusions, 
607.—Discussion : W. H. Hatfield, 609; J. H. G. Monypenny, 609; 
F. Rogers, 609; A. McCance, 610; J. H. Andrew (reply), 611. 

Anprews, (Miss) A. C. P., on petroleum in Papua. 1920, ii. 336. 
ANDREWS, CHARLES REGINALD, elected member. 1918, i. 1. 
AnpreEws, C. W., on American coke industry. 1913, i. 548. 
on manufacture of coke. 1912, ii. 489. 
Anprews, E. C., on concentration of molybdenite ore in New South Wales, 

1916, ii. 381. 
on molybdenites in New South Wales. 1917, i. 286. 
on molybdenum ores and their preparation. 1917, ii. 342. 

Anprews, E. S., on tests on cast iron press frames. 1911], i. 645. 
Anpros, S. O., on coal-mining practice in Illinois. 1915, i. 534; 1916, i. 325. 
AnpstRroM, V., on corrosion of iron. 1911, i. 674. 
Anritoaorr, N. A., on uses of liquid fuel. 1921, ii. 357. 
AnauapA, J. A., on gas-engines. 1914, i. 620. « 
AnaGuES p’AvurtA0, P., on blast-furnace reactions. 1912, i. 495. 
on French blast-furnace practice. 1912, ii. 521. 
on French iron and steel industry. 1912, i. 624; ii. 634. 
on world’s supply of iron ore. 1912, i. 635. 
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Anauss p’AuRIAG, P., elected member. 1914, ii. xviii. 
Anossorr, work of. 1921, ii. 419. 
Anrep, A., on peat in Canada. 1915, ii. 235; 1916, ii. 398. 
Anstow, F., on blast-furnace equipment. 1914, i. 645. 
on direct current compared with three-phase current for driving steelworks 
plant. 1920, i. 259. 
on ironworks efficiency. 1918, i. 496. 
elected member. 1919, i. 2. 
Antony, G. C., on shearing strength of steel. 1913, ii. 655. 
APFELSTEDT, J, F.— 
Paper on “ Methods of transport of raw material in the iron industry, 
with special reference to the cost of production of pig iron.” C.8.M., 1914, 
vi..1; awarded Carnegie Research Grant. 1913, 1. 26. 
Aprcar, F, W., on application to microscopy of mining iron ore. 1913, 11. 514. 
Appr, H. A., on preservation of mine timber. 1915, i. 531. 
AppuegatsE, K. P., on magnetic properties of steel alloys. 1914, ii. 376. 
APPLEYARD, KENELM CHARLES, elected member. 1919, ii. 2. 
Arser, E. A. N., on coalin England. 1914, i. 597; 1916, i. 309; ii. 397. 
ARCHBALD, H., on methods of working coal. 1913, ii. 567. 
ArcuBourr, L., on corrosion of iron. 1912, ii. 609. 
on determination of phosphorus. 1913, i. 444. 
on influence of heat on hardened tool steels. 1912, i. 378. 
elected member. 1911, ii. 9. 
Arcusuttr, 8. L., on intercrystalline fracture of metals. 1920, i. 742. 
ARCHER, R. 8., on atoms and metals, 1921, i. 466. 
on crystalline structure of metals. 1921, ii. 412. 
on grain boundaries in heat-treated alloy steel. 1919, i. 690. 
on graphitisation of cast iron. 1920, ii. 379. 
on slip interference theory of hardening. 1921, ii. 413. 
ARCHIBALD, E. H., on composition of coal. 1912, ii. 478. 
on estimation of iron. 1921, i. 472. 
on occlusion of iron in phosphorus determinations. 1917, ii. 468. 
ARCHIBALD, R. §., on mine surveying. I911, ii. 486. 
Arpaau, EH. G. R., on composition of natural gas. 1915, i. 527. 
ARDELT, R., on new pipe-casting foundry in Germany. 1913, i. 616. 
on cast-iron pipe moulding. I911], ii. 565, 566. 
elected member. 1914, i. 1. 
AREND, J. P., on metallography in the foundry. 1917, ii. 400. 
ARENS, F., on cast-iron pipe manufacture. 1917, i, 353. 
ARGUELLES, A. 8., on life of galvanised iron roofing. 1917, ii. 430. 
ARGUILLERE, F,, on methods of working coal. 1914, i. 625. 
ART, H., on iron ore in Sweden. I911, ii. 475. 
on iron ore in Tunis. 1913, ii. 502. 
ARMANI, G., on petroleum in Italy. 1915, i. 520. 
ARMITAGE, CHARLES ARTHUR, elected member. 1911, i. 2. 
ARMSTRONG, C, G., on enamelling furnaces. 1921, i. 449. 
ARMSTRONG, G. 8., on tool steel. 1913, ii. 669; 1914, i. 670. 
ArmstronG, H. E., on fueleconomy. 1914, i. 596; 1916, ii. 394; 1919, ii. 103. 
on low temperature carbonisation of coal. 1916, ii. 401; 1921, i. 390. 
on mechanism of corrosion. 1912, i. 269. 
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Armstrona, H. L., on low-temperature carbonisation. 1921, i. 389 
Armstrona, J. T., on petroleum in England. 1914, ii. 295. 
Armstrrone, L. K., on occurrence of tungsten ore. 1911, ii. 483. 
ArmsTrRonG, P. A. E., on drill steel from hollow ingots. 1921, ii. 389. 
on electric welding. 1916, ii. 444; 1917, i. 387. 
elected member. 1918, i. 1. 
ARMSTRONG, Percy Towns, elected member. , 1913, ii. 3. 
ArmstronG, W. H., on use of compressed air in foundries. 1913, i. 609. 
Arnpt, K., on corrosion of iron. 1911, i. 675; ii. 650 3; 1912, i-6hE 
on galvanising. 1916, i. 366. 
Arnpt, N., on estimation of methane in producer-gas. 1912, ii. 629. 
ARNOLD, E., on the Liibeck blast-furnaces. 1914, i. 646. 
ARNOLD, H., on analysis of commercial tungsten. 1914, ii. 392; 1915, i. 632. 
on the Schoop spraying process. 1917, ii. 429. 
ARNOLD, H. C., on properties of refractory materials. 1918, i. 476. 
ARNOLD, J. O.— 

Note on “‘ Record-of the discovery of the influence of vanadium on 
steel.” 1915, i. 442; reports of original investigations—first report, 443 ; 
second report, 446; third report, 452, 

Paper on “ The relations between the cutting efficiencies of tool steels 
and their Brinell or scleroscope hardnesses.” 1916, i. 102; efficiency of 
Brinell hardness and scleroscope tests, 104.—Discussion : C. A. Edwards, 
105; J. E. Stead, 107; T. Turner, 108; E. H. Saniter, 108; Sir R. A. 
Hadfield, 109; W. H. Hatfield, 110; 8S. Whyte, 110; W. F. Beardshaw, 
111; J. O. Arnold (reply), 111. 

Paper on “ Molecular constitutions of high-speed tool steels and their 
correlations with lathe efficiencies.” 1919, i. 407; condensed results and 

@ bibliography of preliminary researches by Arnold and Read, 407; Part 1, 
chemical constitutions of high-speed steel, 409 ; outline of research scheme, 
409 ; electrolytic differential analyses of the carbide and tungstide, 410 ; 
micrographic analysis, 415; absorption and recalescence curves, 416 ; 
Part 2, correlation of the chemical and micrographic analyses with lathe 
efficiencies of the series, 418; practical and theoretical deductions, 420; . 
acknowledgments, 423. Appendices I to IV, 424-8. ‘‘ Note on surface 
tension effects in high-speed steels,” by F. C. Thompson, 429.—Corres- 
pondence: J. H. Andrew and G. W. Green, 431; E. D. Campbell, 432 ; 
J. F. Kayser, 433. 
on action of copper and nickel on pure iron. 1917, i. 155. 
on allotropy of iron, 1912, ii. 275. 
on chemical and mechanical relations of iron, cobalt, and carbon. 1915, i. 

613. : 
on chemical and mechanical relations of iron, molybdenum, and carbon. 

1916, i. 376. 
on chemical and mechanical relations of iron, tungsten, nickel, and carbon. 

1914, i. 726. i 
on cooling of steel. 1918, ii. 275. 
on cooling velocities of chromium steel. 1916, i. 144. 
on corrosion of metals. I911, i. 165. 
on critical ranges of pure iron. 1913, i. 328. 
on elimination of dissolved gas from steel. 1914, ii. 365. 
on, failure of boiler plates in service. 1917, ii. 172. 
on a fourth recalescence point. 1912, i. 584. 
on ghost lines in steel forgings. 1916, i. 351. 
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ARNoLpD, J. O., on growth of cast iron. 1911, i. 236. 
on hardening. 1914, i. 251. 
on hardening cracks in tool steel. 1921, i. 217. 
on hardness of steel. 1915, ii. 305. 
on inclusions in steel. 1918, i. 299. 
on influence of elements on steel. 1916, ii. 106. 
on influence of elements on tenacity of basic steel. 1918, ii. 56. 
on intercrystalline cement in metals and elastic limit. 1916, i. 194. 
on iron and steel of ancient origin. 1912, i. 174. 
on manufacture of high-speed steel. 1913, i. 648. 
on microstructure of commercially pure iron. 1917, ii. 240 
on open-hearth furnace design. - 1918, 11. 308. 
on oxygen iniron. 1921,.i. 291. 
on pearlite. 1916, ii. 233. 
on properties of ingots. 1916, ii. 173. 
on properties of molybdenum-vanadium steel. 1920, i. 752. 
on properties of refractory materials used in the iron and steel industry. 
1917, i. 54, 58. 
on quenching cracks. 1921, i. 267. 
on the reaction between pure carbon monoxide and pure electrolytic iron. 
1918, ii. 192. 


on reduction of solid nickel and copper oxides by solid iron. 1916, ii. 
256. 


on Roentgen spectrographic investigations of iron and steel. 1921, i. 
328. 


on shock tests. 1917, ii. 106. 
on tenacity and deformation of steel at high temperatures. 1913, i. 272. 
on transformations of steel during heat treatment. I911, ii. 54. 7 
on welding of blowholes in steel. I911,i. 72; 1912,i1. 114; 1921,i. 44. © 
on welfare of the iron trade. 1916, i. 26. 
awarded Carnegie Research Grant. 1919, i. 11. 
vote of thanks by. 1911, i. 21. 

Arnotp, J. O., and L. Arronison— 

Paper on “The solubility of cementite in hardenite.” 1912, i. 235; 
method of heating and quenching, 235 ; absorption curves, 237; prepara- 
tion of microsections, 237; remarkable quenching phenomenon, 237 ; 
theoretical considerations, 239.—Discussion : W. Rosenhain, 240; J. E. 
Stead, 240; C. A. Edwards, 243; Sir Robert Hadfield, 244; W. H. 
Hatfield, 244; W. J. Foster, 244.—Correspondence: H. Le Chatelier, 246. 

ARNOLD, J. O., and G. R. Botsover— 

Paper on “‘The forms in which sulphides may exist in steel ingots.” 
1914, i. 396; summary of previous investigations, 396; the present 
investigation—preparation of sulphide of iron, 397; method of manu- 
facturing the ingots, 398; chemical compositions, 398; tests for segrega- 
tion, micrographic analyses, 399; description of orthochromatic 
micrographs, 400; sulphur print experiments, 403; conclusions, 403.— 
ee rponete : J. E, Stead, 404; J. O. Arnold and G. R. Bolsover, 

ARNOLD, J. O., and G. R. Botsovrrn— 


Paper, ‘‘Supplementary notes on the forms in which sulphides may 
exist in steel ingots.” 1915, i. 271; reference to previous experiments, 
271; nature and results of present experiments, 272; additional experi- 
ments, 273.—Correspondence: R. G. Scott, 275. 
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ARNOLD, J. O., and F. K. Knowrzs— 

Paper on “The mechanical influence of carbon on alloys of iron and 
manganese.” I9I11, ii. 76; chemical compositions, 76; heat treatment 
of the alloys, 76; turning properties, 77; static mechanical tests, 78 ; 
dynamic stress-strain tests, 79; micrographic features of four typical 
nearly carbonless alloys, 80.—Discussion : Sir R. A. Hadfield, 81; J. E. 
Stead, 83.—Correspondence : W, H. Hatfield, 83. 

ARNOLD, J. O., and A. A. Rrap— 

Paper on “The chemical and mechanical relations of iron, chromium, 
and carbon.” I911, i. 249; introductory, 249; chemical compositions 
of authors’ series, 252; method of manufacture, 253; determination of 
the double and triple carbides, 254; microscopic features of the alloys, 
258.—Discussion: J. E. Stead, 261; T. Turner, 261; C. A. Edwards, 
262; H. C. H. Carpenter, 263; J. O. Arnold and A. A. Read, 264.— 
Correspondence: KE. H. Saniter, 266; W. J. Foster, 266; J. O, Arnold 
and A, A. Read, 268. 

ARNOLD, J. O., and A. A. Rrap— 

Paper on “‘ The chemical and mechanical relations of iron, vanadium, 
and carbon.” 1912, i: 215; introduction, 215; method of manufacture 
of authors’ steels, 218; chemical compositions of authors’ series, 218 ; 
determination of the carbides, 219; turning characteristics of the alloys, 
222; mechanical properties, 223; alternating stress tests; 223; micro- 
graphic analysis, 223; recalescence observations, 225; quenching 
experiments, 225.—Discussion: EH. H. Saniter, 227; F. Rogers, 227; 
W. Rosenhain, 228; J. EK. Stead, 230; C. A. Edwards, 230; T. Turner, 
231; W. H. Hatfield, 231.—Correspondence : F. Rogers, 232. - 

* ARNOLD, R., on petroleum in California. 1914, i. 611; 1915, i. 522. 
on natural gas in the United States. 1913, ii. 558. 
on working of petroleum. 1913, ii. 553, 554. 
ARNOLD, THOMAS GEORGE, elected member. 1920, ii. 3. 
Arnott, J., on Monel metal. 1919, i. 687; 1921, i. 467. 
ARnov, G., on electric steel production. I911, i. 624. 
ARNOULD, C. R., on coal briquetting. 1920, ii. 342. 
Arrot, Sm Wi11aM, obituary notice of. 1913, i. 483. 
Arrowoop, M. W., on pulverised coal in foundry practice. 1920, i. 690. 
ArseEM, W. C., on graphite. 1912, i. 456. 
on transformation of carbon into graphite. 1912, i. 587. 
Arruur, W., on structure of galvanised iron. 1912, ii. 606, 
Artmann, P., on estimation of phosphorus in iron. 1913, ii, 699. 
ASAHARA, G.— 
Paper on ‘‘Graphitisation of iron-carbon alloys.” See Honda, K., 
on radiography of metals. 1921, 1i. 409. : 
Asakawa, G., on efficiency of gas engines. 1915, ii. 252. 
AsouMan, C., jun., on determination of boron in boron steel. 1917, i, 420. 
Asorort, Frank, elected associate. 1917, i. 5. 
Asreman, A. O., on pyrometry. 1919, ii. 467. 
Asupurn, G. H., on electrolytic corrosion. 1916, ii. 463. 
Asupowy, H. H., on cooling of steel in ingot and other forms. 1918, i. 276, 281. 
on effect of mass on heat treatment. 1918, i. 350. 
on failure in boiler plates. 1918, i. 325. 
on heat treatment of large forgings. 1917, i. 382. 
on high-speed steel. 1919, i. 338. 
on inclusions in steel and ferrite lines. 1918, i, 302, 
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Asupown, H. H., on influence of elements on steel. 1916, ii. 115. 
on influence of hot deformation on qualities of steel. 1918, ii. 29. 
on macro-etching and macro-printing. 1919, i. 293. 
on nickel-chrome steels. 1919, ii. 377. 
on production of sound steel by lateral compression of the ingot. 1918, i. 


on properties of ingots. 1916, ii. 178. 
on shock tests. 1917, ii. 111. : 
on temper-brittleness of nickel-chromium steels. 1920, ii. 219. 
AsHFortTH, WiLLiAM D.S., elected member. 1920, i. 1. 
ASHLEY, G. H., on bauxite. 1912, i. 455. 
on classification of coal. 1919, ii. 473. 
on coal in Rhode Island., 1916, i. 311. 
on coal in Texas. 1920, ii. 326. 
on coal in West Virginia. 1921, i. 385. 
on iron ore in Pennsylvania. 1912, ii. 452. 
on mineral resources of Pennsylvania. 1921, ii. 337. 
on oil in Pennsylvania coals. 1921, i. 385. 
on oil shale in United States. 1920, ii. 335. 
on sulphur in coal. 1920, i. 691. 
ASHLEY, H. E., on technical control of the colloidal matter of clays. 1914, ii. 
280. 
Asuieny, W. J., on a German steelworks syndicate. 1917, ii. 470. 
AsumeaD, D. C., on preparation of anthracite. 1921, ii. 359. 
AsHWwoRTH, J., on coal dust experiments. 1911, i. 573. 
on iron ore in Canada. 1916, ii. 375. 
on steel foundries in Canada. 1916, ii. 427. 
on underground fires. . 1912, ii. 516. 
AskwitH, Str Grorce R., speech at dinner by. 1914, i. 549. 
ASPINALL, F., on mine rescue apparatus. 1914, i. 633. 
Asquitu, JoHn WritutAM §., elected member. 1914, ii. xviii. 
Assx, O. D’., on cupola working. 1915, i. 559. 
Aston, J., on corrosion of iron and steel. 1912, ii. 609; 1913, ii. 691; 1915, ii. 
325; 1917, ii. 460. 
on influence of elements on corrodibility of iron. 1912, ii. 609. 
on magnetic properties of special steels. 1912, i. 576. 
on manufacture of malleable castings. 1912, ii. 549. 
on steel for permanent magnets. I911, i. 659. 
Aston, R. G., on use of liquid fuel. 1912, i. 476. 
ArTaok, F. W., on estimation of molybdenum. 1911, ii. 663. 
on estimation of nickel. 1913, ii. 702. 
on separation of chromium, vanadium, and iron. 1913, i. 694. 
Atouprson, R. W. H., on blast-furnace flue dust. 1920, i. 707, ii. 346. 
on blast-furnace practice. 1919, ii. 483. 
Armn, A. H. W., on passivity of iron. 1916, i. 397. 
AvHA, CHARLES GURNEY, elected member. 1917, i. 1. 
Arxins, EK. A., on wire-drawing. 1920, ii. 375. 
Arkinson, A. A., on coal in New South Wales. 1919, ii. 473. 


Atkinson, C, J., on influence of heat treatment on strength of low-carbon steel. 
1915, i. 585. 
ATKINSON, Ernest, elected member. 1917, i. 1. 
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ATKINSON, F., on development of microscopes. 1920, i. 757. 
elected member. 1917, i. 2. 
Arxkinson, H. J., on shaft sinking. 1917, i. 330. 
Arxrnson, H. M., on estimation of carbon dioxide. 1912, ii. 627. 
Atkinson, J. B., on geology of refractory materials. 1920, i. 676. 
ArtKrnson, J. S., on use of pulverised coal. 1919, ii. 469 ; 1920, ii. 321. 
elected member. 1913, ii. 3. : 
ATKINSON, RospeRt Morton, elected member. 1917, ii. 1. 
Atwoop, W. W., on coalin Alaska. 1912, i. 467. 
on petroleum in Alaska. 1912, i. 475. 
AvsEL, Y. W., on cupolas in open-hearth practice. 1921, ii. 375. 
on titaniferous sands in New Zealand. 1920, i. 669. 
AvsIf, P., on malleable cast iron. 1911, i. 605. 
AUBRUN, on sanitation in collieries. 1914, i. 633. 
Avoxy, G., on estimation of sulphur. 1912, i. 602. 
on properties of iron-carbon steels. 1915, ii. 317, 
on treatment of ingots while fluid. 1913, i. 635. 
Aub Ley, J. A., on zirconia. 1917, ii. 356. 
AvEL, C. B., on electric welding. 1911, i. 637; 1914, ii. 359; 1915, ii. 296; 
1916, ii. 444. 
on thermit welding. 1912, i. 553. 
on welding tips on cutting tools. 1916, ii. 445. 
AUFHAUSER, on comparative value of liquid and solid fuels. 1913, ii. 533. 
Avaustiy, H., on estimation of carbon in iron and steel. 1912, i. 601. 
Aveustine, C. E., on combustion of lignite. 1919, i. 636. 

on combustion tests of coal, 1915, i. 504. 
AuLpD, JAmzes Paton, élected member. 1919, i. 2. 
AumunD, H., on charging appliances. 1911, i. 580. 
AUPPERLE, J. A., on corrosion. 1921, i. 470. 

on tests of coating on galvanised sheets. 1915, ii. 327. 

on weight of coating of tinplate. 1914, ii. 389. 
Aust, J. F., on electrical equipment of collieries. 1914, i. 624. 
Austin, K., on by-product recovery. 1914, ii. 294. 
Austin, W.— 

Paper on “‘ Gases evolved on heating steel to its melting point in a 
vacuum.” 1912, ii. 236; introduction, 236; apparatus employed, 237 ; 
summary of results, 239.—Oorrespondence: F. Rogers, 241; W. Austin 
(reply), 241. 

Paper on “ The influence of oxygen on some properties of pure iron.” 
1915, ii. 157.—Correspondence: W. H. Hatfield, 162; T. Turner, 162; 
Wesley Austin (reply), 163. 

AUTISSIER, on iron ore in Normandy. 1919, ii. 459. 
Avzins, J. A. A., on briquetting iron ore and flue dust. 1912, i. 450. 
Avery, D. M., on steel foundry practice. 1919, ii. 490. 
Avis, J. L., jun., on smelting of iron sand. 1921, ii. 363. 
Ayers, J. G., jun., on carburisation of steel. 1915, ii. 295. 
on determination of hardness. 1919, i. 684. 
on microstructure of steel. 1919, i. 690. 
on surface decarburisation of steels. 1915, ii. 296. 
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Baar, A.— 
Paper on “ Reinforced pile foundations for blast-furnaces.” 1913, ii. 
273 ; causes of poor subsoils in works, 273 ; system of foundations (Franki 
piles) employed in France and Belgium, 273 ; applications of process, 275. 
—Discussion : A. Lamberton, 279; A. Baar (reply), 279. 
Baare, Ericu, obituary notice of. 1913, i. 484. 
Baxsoook, A. H., on corrosion of boilers. 1916, i. 395. 
Baxzoock, E. J., on briquetting coal. 1916, ii. 414. 
on coal in the United States. 1916, ii. 398. 
on producer-gas from lignite. 1916, ii. 408. 
on utilisation of lignite. 1912, ii. 475. 
Bascock, G. DE A., on foundry economics. 1914, ii. 335. 
Bapocuine, E. L., on formation of structurally free cementite in mild steel. 
1918, i. 549. 
Bacon, C., on corrosion of a boiler flue. 1913, ii. 689. 
on influence of dimensions of tensile test-bars on results of tests. 1917, ii. 
438. 
on resistance to slipping of iron in concrete. 1911, ii. 655. 
on stresses produced in plates by riveting. 1913, i. 661. 
on tests of boiler plates. 1911, i. 649, ii. 617. 
on torsional tests on square bars. 1912, ii. 582. 
Bacug, F., on utilisation of low-grade fuel. 1919, ii. 471. 
Bacuti11, D., on analyses and calorific value of lignites. 1914, i. 595. 
Bacxert, A. O., on moulding cast-iron pipes. 1911, i. 600. 
on moulding machines. 1917, i. 352. 
elected member. 1919, ii. 2. 
BacKkHEvER, M., on lime in basic Bessemer practice. _ 1918, ii. 472. 
Bacon, C. J., on utilisation of waste heat from open-hearth furnaces, 1915, ii. 
279, 


BaDEN-PowELL, Masor B. F. S., speech at dinner by. I91I, i. 487. 
Bavasr, W. L., on determination of moisture in coal. 1912, ii. 627. 
Bazr, H., on power from peat-gas. 1912, ii. 504. 

Baauey, Cuas. H. F.— 


Paper on “‘ The principles of open-hearth furnace design.” 1918, ii. 289; 
general requirements, 289; open-hearth furnace design (pressure and 
temperature diagrams), 291 ; furnace details (port ends), 294 ; combustion 
of producer-gas, 298 ; open-hearth furnace design, 300 ; waste-heat boilers, 
306; conclusion, 307.—Discussion: J. O. Arnold, 308; E. H. Saniter, 
308; W. A. Bone, 309; H. M. Ridge, 311 ; Cosmo Johns, 313; C. H. F. 
Bagley (reply), 8314.—Correspondence : J. E. Fletcher, 315; C. H. F, Bagley 
(reply), 317. 

Paper on “ Modern steel metallurgy (calculation and comparison of 
processes). 1919, i. 143; steelworks slags, 146; method of calculation 
148; sulphur in the basic process, 153; Bessemer acid process, with molten 
hematite iron (mixed Nos.), 156; Bessemer basic process with molten 
“Thomas” iron, 157; basic open-hearth (Talbot) process, 158; cold 
pig and scrap in hot metal open-hearth basic practice, 161; cold pig iron 
and scrap processes, 162; “‘ Duplex” processes, 171; effect of slag make 
on output of open-hearth furnace, 182 ; operating crders, 187; phosphate 
slags, 183; “general” quality of steels, 189.—Discussion: B, Talbot, 
192; F. W. Harbord, 193; T. Twynam, 193; T. Turner, 194; J. E. 
Stead, 195.—Correspondence: J. E. Fletcher, 195; F. Rogers, 196; B. 
Yaneske, 196; C, H. F. Bagley (reply), 197, 
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Bacuey, C. J., on influence of elements on steel. 1916, ii. 113. 
on production of sound steel. 1913, i. 68. 
Baetry, D., on recovery of by-products. 1916. ii. 402; 1917, i. 318. 
on. regenerative ovens. 1917, ii. 369. ? 
Baauey, D. C., on Carl Still system of benzol recovery. I91I, ii. 512. 
Baauey,, J., on cupola practice. 1919, ii. 490. 
Baenatu-Winp, R. K., on heat treatment of steel forgings. 1917, i. 383. 
Bauney, L. W., on estimation of calcium oxide. 1912, i. 610. 
on pyrometry. I911, i. 537. 
Barsor, A., on water-flush packing. 1911, i. 567. 
Barkow. See Bayxorr, A. 
Battery, E. G., on calorific value of coal. 1913, i. 533. 
on sampling coal and coke. 1911, i. 688, 
Batey, E. M., on treatment of oil shales. 1921, i. 393. 
Baitny, Ivon Arruour, elected associate. 1921, ii. 11. 
Bamey, R. K., on intumescent kaolinite in Oklahoma. 1917, i. 303. 
Batzy, RicHarp WILLIAM, elected member. 1920, i. 1. 
Baty, T. L., on manufacture of tinplate. 1918, i. 520. 
_ Balwey, Victor ALBERT, elected associate. 1918, ii. 7. 
transferred to membership. 1920, i. 7. 
Baiwuy, WiLL1AM H., elected member. 1915, ii. 2. 
Baiwey, Sir Wittiam Hewry, obituary notice of. 1913, ii. 477. 
BAILLE-BARRELLE, on coking of Saar coals. 1921, i. 388, ii. 350. 
Bartz, A. F., on use of oil fuel. 1918, ii. 457. 
Bartzy, L., on estimation of iron ore in German Lorraine. 1912, i. 621. 
elected member, 1920, i. 2. 
Baty, T. F., on annealing furnaces. 1911, i. 631. 
on annealing steel. 1917, ii. 423. 
on electric furnaces for heat treatment. 1916, 1. 358; 1918, ii. 481; 1919, 

ii. 510; 1921, i. 436. 
on electric reheating furnaces. 1912, ii. 568; 1915, i. 580, ii. 288, 
on electrically heated soaking pits. 1919, ii. 501. 

Barn, E. C., on crystal structure of metals. 1921, ii. 409. 

Baty, H. F., on coal resources of Alaska. 1912, ii. 485. 
on iron ore in China. 1919, i. 620. 

Bain, JAMES RopeErt, obituary notice of. 1913, ii. 477. 

Baty, J. W., on composition of natural gas. 1915, i. 527, 

BAINBRIDGE, F'.— 

Paper on “ Effect of fluorspar additions on the phosphates in basic slag.” 
C.S.M., 1920, x. 1; Part I—The manurial value of basic slag containing 
fluorspar, 1 ; Part I1—The manurial value of basic slag containing fluorspar 
(continued), 9; Part 111—The nature and solubility of phospates contained 
in basic open-hearth slag made with additions of fluorspar, 14. Appendix— 
The effect of the addition of lime on the citric acid solubility of a basic 
slag, 38; bibliography, 40. : 
on blast-furnace gases. 1921, ii. 344. 
on electrostatic deposition of flue dust. 1921, i. 404, 
on slag in the open-hearth process. 1920, i. 310. 
on solubility of basic slags. 1920, i. 722. 
elected member. 1919, i. 2. 
awarded Carnegie Research Grant. 1919, i. 11. ~ 


B 


Xvill NAME INDEX. 


Batnzs, Caarnus WILLIAM, elected member. 1914, ii. xviii. 
Barn, D., on winding ropes. 1911, ii. 531. 
Batrp, Harry A., elected member. 1917, ii. 1. 
Barrp, W. M., jun., on electrical equipment of collieries. 1917, ii. 383. 
Baxer, D., on blast-furnace charging appliances. 1912, ii. 523. 
on blast-furnace construction. 1912, i. 494. 
Baxer, D. F., on use of oxygen in blast-furnace operations. 1916, ii. 418. 
Baxur, F. W., on progress of microscopy. 1920, i. 757. 
Baxer, G., on production of sound ingots. 1912, ii. 55. 
Baker, H. A., on Kent coalfield. 1921, i. 382. 
Baker, J. H., on forging presses. 1912, ii. 568. 
on manufacture of chains. 1913, i. 652. 
on rail failures. 1914, i. 710. 
Baker, M. B., on coal in Canada. I911, ii. 509. 
on iron ore in Ontario. 1911, ii. 477. 
Bakur, SypNEY Ernust, elected member. 1913, i. 1. 
Baker, THOMAS— 


Paper on “ Gases occluded in steel.” ©.$.M., 1911, iii. 249; effect of re- 
heating, 250; effect of rolling, 252; bibliography, 259. 
on case-hardening of iron. 1917, i. 380. 
on determination of critical points Arl, Acl. 1913, ii. 410. 
on manufacture of files. 1919, i. 379. 
on occlusion of gases in metals. 1919, i. 689. 
on oxygen content of open-hearth steel. 1914, ii. 190. 
elected member. 1913, ii. 3. 
Baker, THomas, and T. F. Russeri— 
Paper, “Note on ‘The Ball Test.” 1920, i. 341. Discussion: H. 
Moore, 357; J. C. W. Humfrey, 358; T. Baker (reply), 358. 
Baupvs, P., on drop-forging. 1917, i. 373. 
Bau, J., on manganese ore in the Sinai Peninsula. 1917, i, 284. 
Batt, J. D., on specific resistance of sheet steel. 1914, ii. 377. 
on magnetic properties of iron. 1916, i. 385. 
Bau, L. C., on coal in Queensland. 1912, i. 469; 1913, ii. 543. 
Bau, M. W., on petroleum in the United States. 1917, i. 322. 
on placer law as applied to petroleum. 1914, ii. 303. 
Batu, 8. H., on iron ore in Russia. 1917, ii. 339. 
on geology of molybdenite deposits. 1918, i. 473. 
on petroleum in Mexico. I911, ii. 517. 
Baz, T. R., on estimation of titanium. 1914, ii, 395. 
Bauitantynn, Huer D., elected member. 1920, i. 2. 
BatiarD, HE, H., on costs of steel-making. 1920, i. 710; 1921, i. 428. 
BALLARD, HERBERT, elected member. 1913, ii. 3. 
Battery, K. M., on gasification of coal dust. 1921, ii. 357. 
Bauutert, L., on hoisting in collieries. 1915, ii. 253. 
Battovu, H. W., on use of oil fuel. 1918, ii. 457. 
BatmrorpD, Atrrup BickmRtTon, elected member. 1920, i. 2. 
BaumrorD, Epwarp, elected member. 1920, i. 2. 
BALZAROTTI, GIUSEPPE, elected member. - 1912, ii. 4. 
Bamurrt, A, C., obituary notice of. 1912, i. 409. 
BAMPFYLDE, JAMES WARWICK, elected member. 1921, ii. 8. 
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Bancrort, H., on tungsten ores in Washington. 1914, ii. 273. 
Bancrort, W. D., on laboratory furnaces. 1912, ii. 616. 
Banerves, M. N,, on estimation of tin. 1912, ii. 626. 
Banersuz, S. C., on estimation of tin. 1912, ii. 626. 
Banus, R., on behaviour of firebricks. 1913, ii. 527. 
Banks, R. M., on Brinell hardness test. 1920, i. 741. 
BANNIsTER, ©. O., on analysis of special steels. 1921, i. 471. 

on chemical standard samples. 1921, i. 471. 

on heat treatment of steel. 1919, ii, 507. 

elected member. 1913, i. 1 

awarded Carnegie Research Grant. 1921, i. 9. 
BanseEn, H., on efficient heating of blast. 1920, i. 704. 
Barapuc-Mutier, L.— 
Paper on “The gases occluded in liquid steel.” ©,8.M., 1914, vi. 216. 
(Interim report on the investigations carried out at the steelworks of the 
Ougrée-Marihaye Company.) 
on carborundum in manufacture of special steels. 1911, ii. 629. 
on gases occluded in steel, 1916, i. 385. 
on microstructure of metallic silicides. 1911. i. 664. 
awarded Carnegie Research Grant. 1913, i. 26. 
BARAGWANATH, W.. on history of iron industry in Australia. 1911, ii. 556. 
BAaRBANSON, GASTON, elected member. 1921, ii. 9. 
Barser, C., on coking and by-product recovery. 1916, i. 314. 
Barer, J. H., obituary notice of. 1911, ii. 451. 
BARBER, Tom, elected member. 1916, i. 2. 
Barger, W., on methods of working coal-mines. 1913, i. 572. 
Barsey, J. W., on estimation of carbon in steel. 1917, i. 420. 
Barsier, P., on separation of alumina from ferric oxide. 1911, ii. 661. 
Barsoor, P. P., on tungsten in the United States. 1916, ii. 482. 
BaRcLay, SIDNEY Frazer, elected member. 1919, i. 2. 
Barp, E. E., on laboratory furnaces. 1912, ii. 616. 
BARDENHEUR, P., on critical points of pure carbon steels. 1918, i. 551. 
Barpwe tt, E. S., on manufacture of ferro-manganese. 1919, ii. 488. 
Baruam, G. B., on tungsten ore. 1914, i. 577. 
Bari, A., on rectification of benzol. 1920, i. 698. 
Barker, F. C., on crucible furnaces. 1915, i. 568. 
Barker, H., on corrosion of iron in concrete. 1911, ii. 653. 
Barger, H. ce on separation of vanadium from sodium Mirani aee 1916, i. 401. 
Barker, JAmzs, elected member. 1912, i. 2. 
Barker, Josurn, elected member. 1918, ii. 1. 
Barker, 8. G., on the iron-carbon system. 1912, i. 585. 
BARKHAUSEN, G., on metal cores for castings. 1911, ii. 567. 
BarKey, J. F., on carbon-dioxide recorders. 1916, ii. 394. 
Bartow-Massicxs, L., elected member. 1921, i. 2. 
Barman, Harry Drummonp Dawson, elected member. 1911, i. 2. 
BaRnBRooK, JoHN Henry, elected member. 1917, ii. 1. 
Barnzsey, O. L., on estimation of iron. 1914, ii. 393; 1915, ii. 333. 

- on estimation of manganese. 1917, ii. 467. 
on titration of iron. 1913, i. 693. 
on estimation of titanium. i911, i. 687. 
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Barnes, E. A., on metal-coating wood patterns. 1917, i. 351. 
Barnzs, E. J.— : 
Paper on “ Brinell hardness and tenacity factors of a series of heat- 
treated special steels.” See McWilliam, A. 
Barnes, G., on foundry cores. 1913, i. 618. 
Barnes, G. W., on natural gas for boilers. 1913, ii. 558. 
Barnes, Kunneta Norman, elected member. 1917, i. 2. 
Barnes, S. L., on conduction and radiation heat losses. 1921, i. 381. 
Barnes, W., on mechanical diggers for iron ore. 1918, i. 473. 
on methods of mining iron ore. 1918, i. 473. 
Barnet, P. C.— 
Paper on “The corrosion of iron in aqueous solutions of inorganic 
salts.” See Friend, J. N. : 
Barnett, V. H., on petroleum in Wyoming. 1915, i. 523. 
Barnuourst, H. R., on use of pulverised coal. 1913, ii, 584; 1914, i. 672; 
1917, i. 306; 1918, i. 480; 1919, ii. 469. 
Barr, J. A., on manufacture of ferro-phosphorus in the blast furnace. 1915, ii. 
263. 


Barr, W. M., on melting points of firebricks. 1917, ii. 351. 

Barrat, H., on blast-furnace hoists. 1921, ii. 362. 

Bagratt, T., on electric properties of alloy metals. 1914, ii. 378. 

Barrett, Guy, and T. B. RogeRson— 

Paper, ‘Notes on the present knowledge and practice in regard to 

the briquetting ofiron ores.” 1917, ii. 7; introduction, 7; Ronay process, 
9; Mashek process, 10; processes in which the ore is pressed into moulds 
and subsequently burnt, 11; Gréndal process, 13; Schumacher process, 
16; magnesium chloride process, 17; another Schumacher process, 17 ; 
Scoria process, 18; Weiss process, 18; Trainer, Pioneer, and Pollacsek 
processes, 18; briquetting machines, 19; preparation of pulverised coal, 
25; sintering processes, 28; Dwight-Lloyd process, 28; Huntington 
Heberlein process, 32; Greenawalt process, 33; West process, 36; general 
observations, 38; bibliography of recent literature, 43.—Discussion : 
Cosmo Johns, 49; W. H. Hewlett, 49; C. H. Ridsdale, 50; Greville Jones, 
52; Henry Louis, 52; T. B. Rogerson, 54; Illtyd Williams, 55; H. 
Bumby, 55.—Correspondence : A. C. Dalton, 57; G. Barrett (reply), 58. 

Barrett, H. G., on German foundry practice. 1916, i. 338. 

Barrett, J. C., on dry-cleaning blast-furnace gas. 1919, i. 650, ii. 486. 

Barringer, L. E., on enamelling steel. 1919, i. 681. 

BARRINGTON, REGINALD WILLIAM, elected member. 1918, i. 1. 

Barrois, C., on the Nord coal-field. 1912, i. 463. 

Barrows, I. W., on foundry patterns and moulding. I911, i. 599. 

Barrows, W. A., jun., on iron ore in Minnesota. 1912, ii. 452; 1913, i. 512. 

Barry, Siz J. Wours, on standardisation of engineering materials, 1917, ii. 440. 

Barrex, D. F., on power from peat-gas. 1912, ii. 505. 

Baxrexs, W., on coal industry of Siberia. 1921, ii. 348. 

Barra, C. G., on standardisation of machine tools. 1917, i. 377. 

BartTHEN, ANDERS IvaR, elected member. 1912, ii. 4. 

Barruen, I., on electric smelting of iron ore. 1914, ii. 324. 

Bartieman, R. M., on petroleum in the Argentine. 1911, ii. 516. 

Barriett, A. R., on moulding. 1914, i. 644. 

Barrett, C. O., on coal-dust burners. 1916, i. 307. 


on Cobasco system for handling coal and coke. 1915, i. 540. 
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BartLert, C. O., on mechanical drying of ore products. . 1915, i. 495. 
Bartiert, J. H., on application of surface combustion to heat-treatment 
furnaces. 1919, i. 674. 
on producer-gas fired boilers. 1921, i. 397. 
on producer-gas for metallurgical work. 1917, ii. 380. 
BartLey, J., on faulty crucibles. 1911, i. 617. 
on graphite mining in United States. 1916, i. 303. 
Barron, Epwarp, obituary notice of. 1913, ii. 477. 
Barton, GILBERT WILLIAM, elected member. 1911, i. 2. 
Barton, L. E., on estimation of nitrogen in steel. 1915, i. 631. 
Barron, L. J., on electric furnace practice. 1921, ii. 377. 
Bartonec, F., on coal in Austria. 1912, ii. 480. 
on iron ore in Poland. 1915, i. 481. 
Bartscu, W. J., on briquetting of iron ore. 1913, ii. 522. 
BascuieRI, E., on estimation of molybdenum. 1912, ii. 624. 
on molybdenite in Italy. 1912, ii. 456. 
Basryi, A., on preparation of moulding sand. 1911, ii. 567. 
Basu, F. E., on forging temperatures of large ingots. 1920, i. 727. 
on pyrometry. 1919, ii. 468. 
on temperature measurement of steel. 1920, i. 719. 
BASKERVILLE, C., on lead-coated iron. 1920, i. 760. 
on oil shale in United States. 1913, ii. 553; 1919, ii, 478. 
on uses of tungsten. 1913, ii. 685. 
Bassa, Louis, elected member. 1912, ii. 4. 
Basser, R. H., on ore sampling. 1915, ii. 333. 
Bastin, E. S., on graphite. 1911, ii. 500; 1912, ii. 468; 1913, ii. 724; 1914, 
ii, 282; 1916, ii. 386; 1917, i. 303. 
Barss, R., on corrosion of iron and steel pipes. 1915, ii. 326. 
on manufacture of cast-iron pipes. 1915, ii. 271. 
Bates, Witu1AM Hayvus, elected member. 1918, i. 1. 
Batuo, C., on distribution of stress in certain tension members. 1913, ii. 651, 
Batson, R. G. C., on determination of hardness. 1919, i. 684. 
on hardness and wear tests of metals. 1915, ii. 306; 1917, i. 398. 
on notched-bar impact tests. 1921, i. 453. 
Bavoxe, H., on action of electrolytes on metals under stress. 1912, ii. 371. 
on behaviour of copper in notched-bar impact tests. 1912, ii. 382, 
on micrography of copper. 1912, ii. 382. 
Bauer, C. M., on coal in New Mexico. 1921, ii. 348. 
Bauer, E., on moulding sand. 1911, i. 601. 
Bauer, H. H., on foundry coke. 1921, i. 388. 
Bauer, O., on compression of ingots by Harmet process. 1912, ii. 565. 
on corrosion of copper steel. 1921, i. 468. 
on corrosion ofiron. 1912,i. 594; 1915,ii.325; 1917,i1.417; 1918, ii. 505; 
1920, i. 761. 
on corrosion tests on galvanised tubes. 1912, ii. 611. 
on failure of boiler plates. 1918, ii. 494.. 
on hardening of electrolytic iron. 1921, ii. 401. 
on heat treatment of steel. 1911, ii. 598. 
on mechanical tests of mild steel. 1916, ii. 447. 
on segregation in steel. 1912, i. 560. 
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Bauer, O., on tests on blast-furnace slags. 1918, i. 497. 
on tests of boiler plates. 1911, ii. 617. 
on tests on notched bars. 1914, i. 703. 
Baumann, F., on winding ropes. 1911, i. 570; 1913, i. 573; 1914, i. 627; 
1915, i. 536. » 
Baumann, R., on faulty boiler plates. 1914, i. 711. 
on impact testing. 1912, ii. 590. 
on influence of dimensions of tensile test-bars on results of tests. 1917, ii. 
438. 
on stresses produced in plates by riveting. 1913, i. 661. 
on tensile tests. 1912, ii. 590. 
on testing iron plates for brittleness. 1915, ii. 310. 
BAUMGARTEN, K., on ore handling. 1912, i, 445. 
BAUMSTARK, on use of concrete in mines. 1911, i. 564. 
BavRrepat, F., on gas-producers. 1912, i. 481. 
Bavrigr, H., on analysis of oil shale. 1919, ii. 541. 
BaxtER, GEORGE FRANCIS, elected member. 1917, ii. 2. 
Baxter, G. H., on coal handling. 1911, i. 578. 
Baxter, G. P., on atomic weight of metals. 1911, i. 670. 
on atomic weight of phosphorus. 1912, ii. 608; 1913, i, 683. 
Bay, I., on apparatus for gas analysis. 1911, i. 690. 
Bay, K., on coal in Spitzbergen. 1915, i. 508. 
Bayer, A., on cleaning blast-furnace gas. 1914, i. 642. 
Bayxorr, A., on cooling curves of nickel. 1915, i. 623. 
on iron-carbon system. I9I]1, ii. 646. 
Bayuss, F. P., on coke-oven construction. 1911, i. 549. 
Bay.ey, F., on constituents of coal. 1921, i. 385. 
Bayuey, H. Dennis, elected member. 1914,i. 1. 
Baytery, W. G., on iron ore in Pennsylvania. 1912, ii. 452. - 
Bayuny, W. S., on history of iron mining in New Jersey. 1911, ii. 488. 
Bayuiss, THomas ABRAHAM, obituary notice of. 1915, i. 456. 
Bayuiss, T. R., obituary notice of. 1914, ii. 253. 
Baytuiss, W., on methods of iron ore mining. 1913, ii. 517. 
Barty, P. G. W., on briquetting slack coal. 1914, ii. 315. 
Bayne, G. H., on classification of fuel. 1911, i. 539. 
Bracu, CuarencEe Hiram, elected member. 1913, i. 1. 
Burau, C. H., on petroleum in the United States. 1918, ii. 456; 1919, ii. 478. 
on valuation of oil properties. 1920, i. 701. 
Bua, J. F., on heat treatment of motor parts. 1918, ii. 485. 
Bran, W. B., on malleable cast iron. 1919, ii. 517; 1921, i. 451. 
on use of pulverised coal in air furnaces. 1918, i. 480. 
Brarcz, H. W., on standard tables for petroleum oils. 1917, i. 325. 
BrARD, GEORGE, obituary notice of. 1913, i. 484. 
Brarp, H., on sheet-rolling practice. 1915, i. 590. 
BEARDMORE, SiR WiiuIAM. See Invernairn of Strathnairn, Lord. 


Brarpsuaw, W. F., on direct current compared with three-phase current for 
driving steelworks plant. 1920, i. 257. 


on relation between cutting efficiency and hardness of tool steel. 1916, i. 


vote of thanks by. 1915, i. 34. 
Berattiz, H. M., on graphite in New York. 1912, ii. 469. 
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Brartis, J, W., elected member. 1918, ii. 1. 
Beaumont, W. W., on corrugation of rails. 1911, ii. 619. 
Bravverig, E., on coal in Indo-China. 1911, ii. 508. 
on iron ore in Indo-China. 1911, ii. 475. 
Becurtet, B., on large gas-engines. 1912, ii. 185. 
Brox, E. A., on production of solid ingots. 1913, i. 632. 
Beck, R., on application of microscopy to mining iron ore, 1913, ii. 514. 
Brox, W. J., on manufacture of ingot iron. 1921, i. 420. 
Becker, A. J., on behaviour of steel under biaxial loading. 1916, ii. 448, 
Broxesr, E., on the iron-sulphur system. 1912, ii. 604, ; 
Broker, H., on moulding. 1915, i. 564. 
on static pressure of liquid iron in moulds. 1914, i. 665. 
BroxeER, J., on by-product recovery. 1913, ii, 549. 
Broxer, R., on the iron iron-sulphide system. 1913, i. 682. 
on modifications of the open-hearth furnace. 1913, ii. 612. 
Brockett, Freperick M., elected member. 1912, ii. 4. 
Brockman, J. W., on charcoal industry in Sweden. 1920, i. 693. 
BEDIN, on determination of carbon in ferro-alloys. 1921, ii. 420. 
Benson, J. P., on the cold flow of steel. 1913, i. 113. 
on failure of boiler plates in service. 1917, ii. 175. 
on history of wire manufacture. 1918, i. 520. 
on microstructure of commercially pure iron. 1917, ii. 246. 
on rolling-mill practice. 1917, ii. 303. 
Bepson, Norn Pures, elected member. 1914,i. 1. 
Bepson, P. H., on heat value of fuel. 1911, ii. 504. 
BepwortH, R. E., on microstructure of carbon steel. 1920, i. 756, 
Beer, Gurpo, elected member. 1919, i. 2. 
BEESLEY, HERBERT, obituary notice of. 1916, i. 270. 
Bruson, A. C., on winding-engines. I911, i. 569. 
Beeston, ARTHUR EDWARD, elected member. 192], ii. 9. 
BEESTON, WALTER GEORGE, elected member. 1921, ii. 9. 
Beet, ARTHUR HpGaR, elected associate, 1917, i. 5. 
BEHAGEL, G., on petroleum in Saghalien. 1911, i. 554. 
Berar, on coal briquetting. 1915, ii. 256. 
Beur, L., on construction of recording instruments. 1920, i. 686. 
Besrens, H., on moulding machine for railway chairs. 1914, i. 665. 
on preparaton of moulding sand. 1914, i. 663. 
Brurens, W. A., on the electric pyrometer. 1915, i. 504. 
Brrevsteqn, A., on electric production of pig iron. 1913, ii. 585. 
on concentration and briquetting of Swedish ores. 1914, i. 583. 
on Hardanger electric smelting plant. 1914, ii. 324. 
Beer, LoRENs, obituary notice of. 1911, i. 497. 
Bem, C., on shaft-sinking in collieries, 1913, i. 568. 
BuitBy, Siz G. T., on coal in Great Britain. 1912, ii, 480. 
on fuel problems. 1914, i. 596; 1921, ii. 344. 
on hardening of metals and alloys. 1914, i. 178; 1915, i. 597. 
on hardening effect of cold working. 1911, ii. 602. 
Betatrew, N. T.— : 
Paper on “ Damascene steel.” 1918, i. 417; general conclusions, 435. 
—Correspondence: J. EH. Stead, 488; N. T. Belaiew (reply), 439, 
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Briarew, N. T. (continued)— 
Paper on Damascene steel.” 1921, ii. 181. ae 
on effects of cold-working on the elastic properties of steel. C.8.M., 1918, ix. 
166. 
on crystallisation and structure of slowly-cooled steels. 1912, ii. 602, 603. 
on elastic limit of open-hearth steel. 1917, i. 401. ; 
on history of metallography. 1914, ii. 381. 
on inclusions in steel and ferrite lines. 1918, i. 302. 
on influence of hot-deformation on qualities of steel. 1918, ii. 35. 
on manufacture of armour-piercing projectiles. 1913, ii. 266. 
on manufacture of Damascene steels. 1911, ii. 554. 
on mechanical properties of steels at high temperatures. 1921, ii. 113. 
on metallurgical research-in Russia. 1921, ii. 419. 
on microstructure of steel. 1911, i. 661. 
on open-hearth practice. 1917, ii. 274. 
on the reaction between pure carbon monoxide and pure electrolytic iron. 
1918, ii. 193, 194. 
on relation of macrostructure of steel to its crystallisation. 1913, i. 679. 
on Widmanstiitten structure. I911, ii. 643. 
elected member. 1912, ii. 5. 
Brwasio, R., on estimation of manganese. 1912, ii. 624. 
on estimation of nickel. 1914, ii. 392. 
Beery, Harry L., elected associate. 1917, i. 5. 
Beucxk, W., on discoveries of art of iron manufacture. 1914, i. 651. 
Brupen, A. W., on composition of foundry cupola gases. 1913, ii. 595. 
on cupola practice. 1913, i. 605. 
on history of coke manufacture in United States. 1912, ii. 493; 1914, ii. 
295. 
Burtpey, §. B., on coal-cutting machines. 1914, ii. 308. 
Brriarans, H. M., Kine or rue, elected honorary member. 1914, i. 5. 
reception by. 1913, ii. 441. 
Brix, WALTER Patrick, elected member. 1911, ii. 9. 
Bett, A. F. L., on petroleum in the United States. 1911], ii. 514. 
on topping of light oils in California. 1915, ii. 246. 
Butt, F. K., on influence of copper on corrosion of steel. 1921, ii. 418. 
Burxu, G. G., on new coal storage plant. 1915, ii. 254. 
Buty, Harowp, elected member. 1920, i. 2. 
Berux, Sir Hueu, Bart.— 
Paper on “ A bloom of Roman iron found at Corstopitum (Corbridge). 
1912, i. 118; position of Corstopitum, 118; smelting of iron ore by the 
Romans, 119.—WNote by Professor Henry Louis : origin of iron bloom, 120.— 
Note by Dr. J. EL. Stead; microscopical investigation of bloom, 12] ; 
furnace in which bloom was found, 124; chemical analysis, 127.—OCorre- 


spondence: H. Louis, 129; G. Turner, 180; F. Haverfield, 132; J. E. 
Stead, 133. 


on iron ore deposits of France. 1921, ii. 56. 

on iron and steel of ancient origin. 1912, i. 173. 
on metallurgical industries of France. 1921, ii. 89. 
address by. 19241, ii. 3. 

speech at Brussels Meeting. 1913, ii. 7. 

speech at dinner by. I911, i. 485; 1914, i. 547. 
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BELL, i Huau, Bart., reference to death of Professor Tschernoff. 1921, 
ii. 12. 
vote of thanks to. 1921, ii. 13. 
BEtx, Jonn Cuctn, elected member. 1921, ii. 9. 
Betz, J. M., on atomic weight of zirconium. 1917, ii. 356. 
Bett, L., on refractories in the iron and steel industry. 1920, i. 678. 
Bett, M. L., on firebricks. 1916, ii. 386; 1920, i. 679. 
on standard specifications for refractory bricks. 1918, ii. 443. 
on tests on silica bricks. 1917, ii. 352. 
Bett, R., on iron ore in Canada. 1913, i. 510. 
Betuamy, S. R.., on Semet-Solvay process. 1921, i. 389. 
BELLHOUSE, G., on prevention of accidents in foundries. 1914, i. 668, 
Betis, A. E., on erosion tests of rifle-barrels. 1919, ii. 532. 
on heat treatment of tool steel. 1917, i. 384; 1921, ii. 389. 
on time effect in tempering steel. 1918, i. 527. 
Bertuvcctr, [., on estimation of titanium. 1913, i. 692. 
Betnap, H. W., on faulty castings. 1916, i. 342. 
on production of sound ingots. 1915, i. 82. 
Bement, A., on coal mining in Illinois. 1913, ii. 542. 
on storage of coal. I911, ii. 537; 1912, ii. 517. 
Brnoxe, A., on enamelling ofiron. 1913, i. 653. 
on formation of oolitic iron ore. 1914, ii. 266. 
BENEDEE, L., on estimation of iron. 1911, i. 685. 
BrNneEpDIcKs, C.— 

Paper on “ Allotropy in general and that of iron in particular.” 1912, 
ii, 242; introduction, 242; the conception of allotropy (polymorphy), 
242; the allotropy (polymorphy) of silver iodide, 247; allotropy of iron, 
256; nature of martensite, 267 ; relation to ferronite, 267 ; summary, 270; 
bibliography, 272.—Correspondence: J. O. Arnold, 275; H. C. H. Car- 
penter, 275; W. H. Hatfield, 277; H. M. Howe, 279; A. Lodin, 282 ; 
F. Robin, 282; F. Rogers, 283; C. Benedicks (reply), 283. 

Paper on “ Experiments on allotropy of iron; behaviour of ferro- 
magnetic mixtures; dilatation of pure iron.” 1914, i. 407; I— 
Introductory, 407. IIi—Intensity of magnetisation in ferro-magnetic 
mixtures, 409; (1) magnetite-quartz mixtures, 409; (2) iron-copper 
mixtures, 411; (8) nickel-copper mixtures, 413; (4) application on 
A2 magn., 414; (5) Hadfield’s manganese steel, a support of the theory, 
418, IlIl—Accurate determination of the dilatation of pure iron, 419; 
(6) introductory, 419; (7) the differential method used, 420; (8) arrange- 
ments for dilatation reading, 424; (9) the mounting of the apparatus- 
magnetometer, 424; (10) experimental results of dilatation measurements, 
425; (11) discussion on the experimental results, 427; (12) magneto- 
striction at higher temperatures, 432; general view of the allotropy 
question, 434; (13) allotropy and phase rule, 434; (14) some causes for 
anomalies in property-temperature curves, 436; (15) A2 is not an 
allotropic point, 438 ; summary, 440 ; bibliography, 442.—Correspondence : 
G. K. Burgess, 444; W.H. Hatfield, 448; A. McCance, 449; A. Sauveur, 
451; C. Benedicks (reply), 452. 

Paper on ‘“‘ A new thermo-electric method of studying allotropic changes 
in iron and other metals. 1916, i. 211; introductory, 211; experimental 
arrangement, 213; experimental results, 217; summary, 220.—Corre- 
spondence: G. K. Burgess, 221; C. Benedicks (reply), 222. 
on action of iron oxides upon acid furnace structure. 1919, ii. 182. 
on allotropy of iron. 1913, ii. 680; 1916, i. 389. 
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Brengpioxs, C., on constitution of martensite. 1918, ii. 502. 
on critical ranges of pure iron. 1913, i. 333. 
on crystallisation of cast iron. 1911, ii. 648, 
on crystallising properties of electro-deposited iron. 1913, ii. 150. 
on electric disintegration of metals and its utilisation for testing purposes. 
1912, ii. 382. 
on hardening of metals. 1914, i. 186. 
on hardening cracks in tool steel. 1921, i. 232. 
on heating and cooling curves of manganese steel. 1913, ii. 198. 
on influence of sulphur on stability of iron carbide. 1913, i. 160. 
on iron and steel of ancient origin. 1912, i. 175. 
on magnetic properties of nickel steels and meteoriciron. 1911, i. 408. 
on magnetic and mechanical properties of manganese steel. 1914, i, 127. 
on microstructure of steel. 1911, i. 663. 
on native iron of Ovifak. 1911, i. 525. 
on nickel-chrome steels. 1919, ii. 391. 
on the non-allotropic nature of the A2 transformation iniron. 1919, i. 466. 
on Reichert’s microscope. 1920, i. 758. 
on tenacity and deformation of steel at high temperatures. 1913, i. 284, 
on transformations of allotropiciron. 1913, ii. 182. 
Bewnepict, B. W., on tests with twist drills. 1918, ii. 493. 
BENEK®, on briquetting of iron ore. 1912, i. 451. 
Brneovuan, Cyr F., elected member. 1915, ii. 2. 
Brnaston, SwEN LEOPOLD, elected member. 1916, i. 2. 
BEnnarp, W. E., on gauging petroleum wells. 1918, ii. 457. 
Benner, R. C., on composition of soot. 1913, ii. 536. 
on electro-analysis. 1911, i. 684, 
on estimation of nickel and cobalt. 1911, ii. 663. 
on laboratories. 1911, i. 680. 
Bennett, A. M., on electric welding. 1914, ii. 359. 
Bennett, Evuis H., elected member. 1912, i. 2. 
BENNETT, GEORGE BowEn, elected member. 1911, i. 2. 
obituary notice of. 1914, i. 552. 
Bennett, S. R., on manufacture and uses of ferro-chromium. 1914, ii. 341. 
Benoit, G., on testing of wire ropes. 1913, ii. 656. 
Benson, H. K., on low-temperature carbonisation of coal. 1918, ii, 454. 
on producer-gas from waste wood. 1914, i. 619. . 
Benson, J. R., on compressed air in collieries. 1911, i. 565. 
Bent, Q., on use of Mayariiron in foundry practice. 1913, i. 608. 
BrntHat, Joun LAwzence, elected member. 1919, ii. 2. 
BENTLEY, GrorGe Hersurt, elected member. 1920, i. 2. 
Brentiny, Joun LLoyp— 
Papers on “The corrosion of nickel, chromium, and nickel-chromium 
steels.’ See Friend, J. N. 
Paper on ‘‘ The mechanism of corrosion.” See Friend, J. N. 
elected member. 1913, i. 1. 
Brenton, Epwrn W., elected associate. 1917, i. 5. 
transferred to membership. 1920, i. 7. 
BeEntTz, on iron ore in Sardinia. 1915, i. 481. 
BrEREsrorD-Jonus, Harry, elected member. 1912, ii. 5. 
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BERESLAVSEY, E., on slag cement. 1919, i. 653. 
Brre, C. P., on manufacture of high-speed tool steel. 1911, i. 636. 
Berg, G., on iron ore in Finland. 1916, i. 288. 
on iron ore in Russian territories. 1919, ii. 460. 
Bera, J. D., on rolling-mill engine. 1915, i. 578. 
Berecregn, P. H., on iron-carbon compounds. 1914, ii. 382. 
Berex, 8. V., on tests on hammer drills. 1914, ii. 275. 
Beretvs, on origin of coal. 1912, ii.478. ~ 
Brremay, C. A., on new-form of hammer drill. 1914, ii. 275. 
Beremer, F., on preparation and use of abrasives. 1914, i. 700. 
4 abel H., on electrolytic deposition of iron and iron-nickel alloys. 1918, 
ii. i : 
Berestrom, H., on by-product recovery in the distillation of wood. 1912, i. 469. 
on manufacture and properties of charcoal. 1911, ii. 511; 1914, i. 602; 
1915, ii. 235. } 
BerKe zy, W. N., on flue-gas analysis, 1915, ii. 336. 
BrERuin, W. G., on electric furnace practice. 1920, i. 718. 
BrrMann, M., on welding of iron and steel, 1912, ii. 382, 577. 
BERNARD, VICTOR— 
Paper, “‘ Contribution to the study of coalescence in steels and its 
commercial results.”’ See Portevin, A. M. 
Paper on “‘ The influence of coalescence on the mechanical properties of 
steel and of alloys.” See Portevin, A. M. 
on determination of critical points. 1919, ii. 528. 
on diffusion in solids. 1914, ii. 353. 
on a hardness-testing machine. 1912, ii. 591. 
on macrostructure of steel. 1918, ii. 483. 
on persistent fragility in a medium-hard steel forging. 1915, ii. 312. 
on protective coatings foriron. 1914, i. 739. 
on Widmanstitten structure and its influence on physical properties. 
1912, ii. 603. 
BERNATSKY, J., on rotating rolling-mill furnaces. 1911, i. 607. 
Bernvt, G., on impact tests. 1921, i. 455. 
BERNER, on briquetting of lignite. 1921, ii. 359. 
BERNHARDT, F., on open-hearth furnace construction. I911, 11, 582; 1913, i. 
619. 
BERNHEM, E., on the dry galvanising process. 1912, ii. 579. 
Brrr, R., on coalin Spitzbergen. 1914, i. 598. 
Brrrmay, A. E., on specification of steel for automobiles. 1916, ii. 451. 
Berry, O. C., on gas-producer for bituminous fuel. 1917, i. 328. 
Berry, R. A., on recovery of potash from blast-furnace gases. 1918, i. 493. 
Berry, WALTER RIcHARD, elected associate. 1921, i. 5. 
BrRrevina, J. F., on iron ore in Michigan. 1912, ii. 451. 
BERTELT, ROBERT, elected member. 1913, ii. 3. 
BeRTHELOT, C., on by-product recovery. 1914,i. 607; 1921, ii. 353. 
on coke by-products. 1919, i. 641. 
on coke-oven sites. 1919, ii. 476. 
on manufacture of benzol. 1920, i. 698. 
on production of sulphate of ammonia. 1914;1. 606. 
on regenerative coke-ovens. 1914, ii. 291. 
on world’s production of ammonium sulphate. 1914, i. 772. 
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BertHotp, K., on oil-firing in cupola melting. 1921, i. 411. 
Berr1avx, L., on electrodes for electrolytic analysis of iron. 1913, ii. 706. 
on estimation of impurities in nickel. 1914, i. 744. 
Berrtoyva, O., jun., on the determination of the calorific power of oil by the coal 
calorimeter. 1917, No. 1, 325; 1918, ii. 447. 
Bertram, W., on gas-engines. 1921, i. 397. 
BERWERTH, F., on microstructure of steel. 1911, i. 661. 
BusBoropko, N., on chrome iron ore in Northern Caucasus. 1913, i. 508. 
Besson, on electric equipment of collieries. 1911, ii. 528; 1912, ii. 509. 
Best, B. G., on methods of mining iron ore. 1911, ii. 486. 
Best, Herpert H., elected member. 1914, ii. xviii. 
Best, OSWALD FAIRBROTHER, elected member; 1921, i. 2. 
Best, W., on ancient and modern safety-lamps. 1917, i. 334. 
Bust, W. N., on burners for liquid fuels. 1914, i. 614. 
“on use of liquid fuelin foundries. 1911, ii. 560; 1913, i. 611; 1915, i. 565; 
ii. 246. 
on welding with liquid fuel. 1914, i1. 359. 
Berreripes, G. B., on testing permanent magnets. 1917, 1. 411. 
Burtint, RAFFAELE, obituary notice of. 1916, ii. 361. 
BEUKENBERG, WILHELM, elected member. 1912, ii. 5. 
Brvret, P., on grinding cracks. 1921, ii. 384. 
on measurement of wear. 1921, ii. 397. 
BrUTELL, A., on measurement of gases in steel. 1920, i. 720. 
Brvan, Rens Press, elected member. 1917, ii. 3. 
Brvan, T. H., on petroleum in Mexico. 1917, i. 323. 
Brverivecr, W. W. O., on estimation of tin in tinplate. 1911, ii. 660. 
Bryer, H., on enamelling of cast iron. 1921, i. 448. 
Burynr, J., on preparation of magnetic iron oxide. I911, ii. 493. 
BrYLivnG, on explosives testing gallery at Berne. 1913, i. 571. 
on the fire-damp alarm. 1914, i. 631. 
on lighting of collieries. 1912, ii. 514. 
Bryuine, C., on illuminating power of safety-lamps. 1915, i. 537. 
on substitutes for benzine in safety-lamps. 1915, i. 537. 
Brynon, Sm Joun Wynpuam, elected member. 1917, i. 2. 
Brysounac, F., on manganese ore in Germany. 1920, i. 672. 
on world’s resources of iron ore. 1911, i. 794. 
BHATTACHARYYA, H., on estimation of phosphorus in iron. 1913, ii. 699. 
Bran, E., on German electric-steel works. 1911, i. 627. 
Bresins, J. R., on producer-gas, I911, i. 561. 
Brssy, J., on electric smelting of iron ore. 1919, i. 647, ii. 488. 
on electric steel furnaces. 1918, i, 515. 
Bippison, P. M., on extraction of gasoline from natural gas. « 1916, ii. 407. 
Brpputer, Ernust, elected associate. 1918, i. 7. 
transferred to membership. 1920, i. 7. 
Brep, on manufacture of silica bricks. 1919, i. 630. 
Brrtynsky, 8. V., on structure of carbon steels. 1914, i. 715. 
BrerEr, J. M., on heat treatment of nickel steels. 1911, ii. 601. 
a ee on use of blast-furnace gases for heating coke-ovens. 1914, i. 604, 
ii. : : 5 
BreseckeEr, A. §., on preparation of anthracite coal. 1916, i. 327. 
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Biaeam, F., on physical tests of boiler plates. 1920, i: 144, 
Biecur, C. M., on heat treatment of tool steel. 1913, ii. 641. 


on spark tests as a means of distinguishing high speed from ordinary steel. 
1916, ii. 456. 


on tempering of tool steel. 1913, i. 648. 
Biecert, F. C., on plate-rolling practice and power requirements. 1918, i. 519. 
Bieain, ALFRED STANLEY, elected associate. -1917, i. 5. 
Biaery, FRANK, elected member. 1917, i. 2. 
Bigot, A., on high heat-efficiency furnaces. 1919, ii. 497. 
on iron ore resources of Lower Normandy. 1913, ii. 496. 
on kaolins, clays, and bauxites. 1921, ii. 340. 
on manufacture of silica bricks. 1919, i. 629; 1920, i. 682. 
on silicon products and corindite. 1918, i. 476. 
Burvozt, J. M., on iron-oxygen system. 1919, ii. 533. 
Brintineton, CHARLES, elected member. 1920, i. 2. 
Bruuineton, E. E., on the weathering of coal. 1914, i. 594. 
Bittineron, Lawson, elected member. 1913, i. 2. 
Buy, M., on preparation of titanium and vanadium, 1914, i. 744. 
Bryper, O., on coking tests of coal. 1914, ii. 291. 
on determination of carbon in steel. 1913, i. 690. 
BingHamM, JoHN WILLIAM, elected member. 1915, i. 1. 
Brineuam, (Miss) Karuueen, E., elected member. 1918, ii. 2. 
Briyniz, W. J. E., on corrosion of iron and steel pipes, 1915, i. 627. 
BrRavtt, C., on influence of perforations on elastic limit of structural material. 
1913, ii. 652. 
Bircu, E. W., on heat treatment of steel forgings. 1917, i. 383. 
Bircusy, J. A., on gasoline in natural gas. 1914, i. 181. 
Birp, E. H., on by-product coking. 1921, i. 389. 
Brrp, Joun, elected member. 1918, i. 2. 
Brirp, Ropert Montcomery, elected member. 1921, i. 2. 
BIRDSELL, BENJAMIN, elected member. 1913, 1. 2. 
Breen, J., on solubility of graphite in iron. 1921, i. 450. 
Birkett, Marrurw S8., elected member. 1920, i. 2. 
Birguorz, R., on gas-firing for boilers. 1914, ii. 305. 
BIRKINBINE, J., on blast-furnaces in Mexico. 1911, i. 587. 
on concentration of iron ore. 1911, i. 531. 
on effect of war on iron industry. 1915, ii. 350. 
on iron ore in United States. 1911, i. 518; 1915, i. 652. 
on iron trade statistics of United States. 1911, ii. 679. 
on pig iron industry of United States. 1911, ii. 555. 
on production of pig iron during 1870-1913. 1915, i. 660. 
Birtey, SAMUEL, elected member. 1912, i. 2. 
Bisop, G. M., on estimation of manganese. 1917, ii. 467. 
Bisset, G. A., on specifications for steel flasks for gases. 1912, ii. 593. 
on tests of high-silicon steel. I911, i. 649. 
Brrtur, Frank Lincoun, elected member. 1916, i. 2. 
Birrner, F., on Nathusius electric furnace. 1917, ii. 412. 
Brxpy, Grorcu BrRNnapD, elected associate. 1917, ii. 5. 
BsorKstept, W., on efficiency of induction furnaces. 1914, i. 678. 
Buacet, D, N. A., on manufacture of steel for automobiles. 1917, i. 368. 
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Buacuy, F., on producer-gas from low-grade fuel. 1919, i. 645. 
BuacHER, C., on the peat fuel industry. 1915, i. 513. 
Back, J., on formation of shaft pillars in thin seams. 1916, i, 325. 
Brackg, F., on utilisation of low-grade fuel. 1911, i. 540. 
BuackErt, W. C., on explosions in collieries. 1913, i. 575. 

on rescue work and appliances, 1911, i. 574. 
BuacKkmorgz, ALPHONSUS, elected member. 1921, i. 2. 
Biackwoop, A. F.8., on a special small converter. 1913, i. 609. 

on manufacture of steel for casting purposes. 1914, ii. 328. 
Buiackwoop, P. F., on properties of cast irons. 1914, ii. 363. 
Buair, H., on estimation of sulphur in coal-gas. 1911, ii. 669. 

on influence of nitrogen and oxygen on weld metal. 1919, ii. 513. 
Buair, T. 8., jun., on pre-melting of ferro-alloys. 1916, ii. 431; 1917, i. 363. 
Buaxg, A. E., on use of gaseous fuel in furnaces. 1919, ii. 471. 

on water-gas as fuel. 1919, ii. 481; 1921, i. 397. 
Buaxkn, Jamus, elected member. 1914, ii. xix. 


Buaxg, K. B., on influence of cobalt, nickel, and copper on corrosion. 1917, 
i, 418 


Buiake, W. P., on manganese ore in Arizona. 1911, i. 523. 
Buakevey, A. G., on specific gravity of coal. 1911, i. 543. 
Buakey, FRED, elected member. 1920, i. 2. 
Buanco, A., on coal in Bolivia. 1911, ii. 510. 
on occurrence of tungsten ore. I911, ii. 483. 
on petroleum in Bolivia. 1911, ii. 517. 
Buanp, F., on various types of tramway rails. 1914, ii. 374. 
BLANDFORD, J., on use of cement in collieries. 1917, i. 331. 
Buanxk, Orro, elected member. 1912, i. 2. 
Buassert, E., jun., on protective coatings for iron and steel. 1911, ii. 654. 
BuatourorD, A. S., on coal-dust explosions. 1916, i. 327; 1917, i. 334. 
BLATCHFORD, T., on graphite in Australia. 1919, i. 626. 
Buarouuey, R. 8., on origin of production. 1911, i. 553. 
on petroleum in Indiana. 1912, i. 475. 


on petroleum in Illinois. 1912, ii. 498, 642; 1913, 1. 556; 1914, ii. 299 ; 
1915, i. 522, 651. 


on petroleum in the United States. I911, i. 556. 
Buatcuzy, C, A., on iron mines in New York. 1920, i. 671. 
Buav, E., on mine drainage. 1914, i. 625. 

on preparation of moulding-sand. 1914, i, 663. 
Buavugt, C., on blowing-engines. 1917, ii. 390. 

BuavuM, on Stenge peat-cutting machine. 1911, ii. 511. 
Buavuvett, W. H., on by-product coke-ovens. 1914, ii. 292. 

on coking practice in the United States. 1913, i. 547. 

on manufacture of coke. 1912, ii. 489. 

on slagging gas-producerg, 1914, i. 618. 

Buazy, A., on coal in Austria. 1912, i. 463. 
on coal in Servia. 1912, i. 463. 
BuncKLy, JOHN, jun., elected member. 1913, ii. 4. 
Buxoxiy, W. H., obituary notice of. 1912, i. 405. 
Bunrox, A. W. G., on wolframite in India. 1913, ii. 510. 
Biencksr, W. F., on estimation of vanadium. 1911, i. 684, ii, 665. 
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BiEEcKER, W. F., on manufacture of ferro-vanadium. 1915, ii. 282. 
on treatment of vanadium ores. 191], ii. 493. 
Pages A. V., on effect of over-firing upon the structure of clays. 1914, 
ii. : 
on preparation of refractory material. 1917, i. 293. 
on properties of fireclays. 1916, ii. 391; 1921, i. 379. 
on tests of firebricks. 1912, i. 455; 1917, i. 294. 
Burnxinsopr, C. H., on estimation of carbon in steel. 1913, i. 690. 
Bienxrnsop, G. H., on iron industry of South Africa. 1921, i. 407. 
Buieut, Francis Jamss, elected member. 1917, i. 2. 
Buiyow, N., on influence of vanadium and titanium on nitrogen in iron alloys. 
1916, ii. 452. 
Buizarp, J., on combustion of coal. 1918, ii. 470. 
on pulverised coal. 1921, ii. 345. 
on value of peat fuel. 1917, ii. 367. 
Buomg, H., on constitution of basic slags. 1911, i. 620; 1912, ii. 559. 
on enrichment of blast. 1916, i. 331. 
Buoomer, C, E., obituary notice of. 1916, i. 270. 
Agee B., on accelerated tests for constancy of volume of cement. 1912, ii. 


Buuvz, A. A., on case-hardening of manganese steel. 1921, ii. 385. 
on heat-treating equipment. 1921, i. 437, ii. 392. 
on nitrogen in steel. 1921, ii. 414. 
Buum, L., on basicity of slags. 1921, i. 419. 
on binding material for briquettes. 1914, i. 586. 
on blast-furnace operation and theory. 1916, ii. 416. 
on composition of minette ores. 191], ii. 469. 
on desulphurisation in the basic converter. 1918, ii. 472. 
on desulphurisation in pig iron mixer. 1917, ii. 392; 1919, ii. 485. 
on desulphurising properties of blast-furnace slag. 1913, ii. 590. 
on estimation of iron in basic slag. 1915, i. 634. 
on estimation of lime and magnesia in ores and slag. 1914, i. 746. 
on vanadium in minette ore. 1915, ii. 221. 
Buum, W., on estimation of manganese. 1911, ii. 663; 1912, ii. 624; 1913, i. 


Buiume, G. A., on steel castings. 1913, i. 614; 1914, ii. 329. 
BLUMENFELD, R., on American coal-washing machines. 1913, ii. 575. 
on storage and spontaneous combustion of coal. 1912, ii. 517. 
Boan, Rosert, elected member. 1913, i. 2. 
BoarpMan, C. C., on by-product coke-ovens. 1915, ii. 237. 
BosrzyNskI, J., on origin of petroleum. 1912, ii. 494. 
on petroleum in Russia. I911, ii. 514. 
Book, E., on rupture of a steel flask. 1920, i. 744. 
Boven, W., elected associate. 1917, i. 5. 
Bonin, V., on resistance tests of refractories. 1921, ii, 342. 
on strength of refractories. 1921, i. 378. 
Boxcr, P. A., on apparatus for laboratory work. 1913, i. 687. 
on insulation of by-product oven walls. 1919, ii. 475. 
on kieselguhr bricks. 1914, i. 589. 
on flow of heat through furnace walls. 1916, i. 303. 
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Boxok, P. A., on use and application of alundum. 1912, ii. 471. 
on uses and applications of celite. 1916, i. 303; 1917, i. 298. 
Boi, G., obituary notice of. 1912, i. 409. 
Borricxe, W. F., on mine surveying. 1911, i. 528. 
Borrscu, F., on ore-loading plant. 1920, i. 675. 
Borrrouer, F., on firing of open-hearth furnaces. 1921, ii. 376. 
Bogart, H., on brazing high-speed tools. 1917, ii. 429. 
Bogpanowirson, K. J., on iron ore in Russia. 1912, ii. 448. 
Bogrren, B., on Eggertz method of carbon estimation. 1917, ii. 463. 
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Brooks, J. C., obituary notice of. 1911, ii. 452. 
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Brooks, Maurice, elected member. 1919, i. 2. 
Brooxspank, J., on X-ray examination of metals. 1919, i. 690. 
Broomn, G. H., on machine mining in Australia. 1914, ii. 308. _ : 
BROOMHEAD, Hart CLARENCE, elected member. 1917, i. 2. 
Broruy, G. R., on case-hardening. 1921, i. 435. 
Brostus, E. E., on steelworks equipment. 1915, ii. 283. 
Broso, W., on uses of petroleum. 1911, ii. 518. 
Brovarp, C. E., on petroleum in Persia. 1914, i. 610. 
Broveratt, EB. H., on use of permanent moulds. 1920, i. 712. 
Brovucuton, H. H., on coal handling. 1915, ii. 255. 
Brown, ANDREw, elected member. 1913, ii. 4. 
Brown, A. F., on petroleum in Saghalien. 1911, ii. 514. 
Brown, ARTHUR LESLIE, elected associate. 1921, i. 5. 
Brown, A. S., on iron ore resources of the world. 1911, ii. 682. 
Brown, C. H., on type of sizing machine. 1912, ii, 465. 
Brown, C. 8. V., on charcoal. 1915, ii. 235. 
Brown, E., on determination of dust in blast-furnace gases. 1913, ii. 580. 
on gas-engine manufacture and practice. 1913, i. 567. 
on utilisation of blast-furnace gas. 1913, i. 589. 
Brown, E. C., on utilisation of blast-furnace slags. 1916, ii. 421. 
Brown, E. O. F., on coal production of Mexico: 1915, i. 510. 
elected member. 1918, ii. 2. 
Brown, ERNEST RicHARD, elected member. 1918, ii. 2. 
Brown, Francis Epwin, elected member. 1918, i. 2. 
Brown, G., on signalling in collieries. 1912, ii. 517. 
Brown, G. H., on heat conductivity of refractory materials. 1915, i. 500. 
on tests of firebricks. 1912, i. 455; 1913, ii. 527. 
on time function in the vitrification of clays. 1914, ii. 280. 
tO M., on electric driving of rolling-mills. 1916, ii. 437; 1918, i. 
521; 
on power requirements of rolling-mills. 1921, i. 433. 
elected member. 1919, i. 2. 
Browy, G. T., on management of mining estates. 1916, i. 300. 
Brown, H. H., on inflammability of mine gases. 1917, ii. 385. 
Brown, H. L., on molybdenite in the United States. 1918, i. 433. 
Brown, J., on magnetic properties of ferric oxide. 1913, ii. 678. 
on origin of iron ore. 1912, ii. 446. 
on separation of zirconium and titanium. 1920, i. 763. e 
on use of ferro-manganese in Bessemer process. 1911, ii. 586. 
Brown, J. A., on American progress in coal carbonisation, 1920, i. 696. 
Browy, J. C., on coalin India. 1913, i. 538. 
on iron ore in Burma. 1916, ii. 375. 
on meteorites. 1917, i. 288. 
on mineral resources of Yunnan. 1921, i. 371, 383. 
on tungsten ore in Burma. 1919, ii. 462; 1920, i. 675. 
Brown, J. F. K., on coal in the Transvaal. 1912, i. 466. 
on long-wall machine mining. 1914, ii. 310. 
on magnetometric surveys. 1917, ii. 344. 
on methods of working coal. 1912, i. 486. 
on oil shale mining, 1914, i. 613. 
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Brown, J. H.— 


Paper on “ Action of aqueous solutions of single and mixed electrolytes 
upon iron.” See Friend, J. N.- 


on action of steam oniron. 191], ii. 651. 
on corrosion of iron and steel. 1911, ii, 650. 
elected member. 1917, ii. 2. 
Brown, J. R., on rail bonding by oxy-acetylene welding. 1916, i. 367. 
Brown, JoHn WESLEY, elected member. 1918, i. 2. 
Brown, M., on calorimetry. 1912, i. 458. 
Brown, Marruew, elected member. 1917, ii. 2. 
Brown, Prroy, elected member. 1918, i. 2. 
Brown, P. S., on estimation of nickel in iron. 1913, ii. 702. 
on preservation of iron and steel. 1912, i. 600. 
Brown, Ronatp Bower, elected member. 1917, i. 5. 
Brown, R. P., on pyrometry. 1917, ii. 360; 1918, i. 481, 482; 1920, i. 688. 
Browy, S. L., on pyrometry. 1915, ii. 230. 
Brown, T., on deformation of steel castings. 1918, ii, 468. 
Brown, W., on laminated magnets. 1916, ii. 459. 
on magnetic properties of nickel wire. 1916, ii. 458. 
on magnetisation of metals. 1911, i. 659, 660. 
Brown, W. A., on use of limestone. 1919, ii. 489. 
Brown, W. D., on analysis of natural gas, 1914, i. 748. 
on blast-furnace operations. 1911, i. 580. 
on estimation of carbon in iron and steel. 1915, i. 631. 
on estimation of copper in steel. 1915, i. 632. 
on estimation of titanium. 1911, i. 687. 
on hydrogen in blast-furnace gas. 1911, ii. 544. 
Browne, C. B., on properties of cobalt alloys. 1916, ii, 455, 
Brownz, D- H., on history of nickel. 1911, i. 695. 
Browne, SALWEY, elected member. 1918, i. 2. 
Brickner, C., on casting of cylinders for hydraulic presses. 1913, ii. 604. 
Bruut, E., on new method of making converter bottoms. 1915, ii. 277. — 
Bru, G. DB, on metastability of metals, 1915, ii. 320. 
Bruit, S., on methods of mining iron ore. 1911, i. 527. 
BrumsBaveH, I. V., on influence of coking temperature on quality. 1920, i. 694. 
Brumper, E., on iron orein Morocco. 1915, i. 483. 
BRuMELL, H. P. H., on graphite industry of Alabama. 1919, ii. 465. 
on graphite industry of Quebec. 1912, ii. 468; 1920, i. 677. 
on world’s production of graphite. 1912, ii. 645, 
Broun, on iron ore in Morocco. 1915, i. 482. 
Brunox, O., on estimation of carbon monoxide. 1913, i. 696. 
on estimation of nickel. 1914, ii. 392. 
Brunt, G., on formation of alloys by electrolysis. 1915, i. 623. 
Brinincuats, A., on piping in ingots. 1921, ii. 379. 
Brunton, D. W., on prevention of accidents in collieries. 1914, i. 632. 
on safety in mine tunnelling, 1914, ii. 313. 
Brunton, J. D., on wire drawing. 1912, ii. 206. 
Brusu, C. F., on heat treatment of steel. 1920, 1. 733. 
on spontaneous generation of heat in hardened steel. 1917, i. 411; 1918, 
ii, 498, 
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Bruyiants, P., on separation of nickel and cobalt. 1911, i. 687. 
Bryant, G. F., on manufacture of shells. 1916, ii. 445. 
Bryson, T., on gas estimation in mines. 1914, i. 631. 
on testing of fans in collieries. 1914, ii. 312. 
BusBnorr, 8. VON, on coal resources of Russia. 1921, ii. 348. 
Bucuanan, R., on carbon control in cast iron. 1911, ii. 558. 
on cupola practice. 1913, ii. 595; 1914, i. 669. 
on origin and development of the foundry cupola. 1915, i. 558. 
on use of cast iron in spindle-making. 1914, i. 659. 
Bucuanay, W., on electric steel foundry in S. Africa, 1918, i. 506. 
on Scottish pig iron industry. 1914, i. 752. 
Bucuer, P., on electric welding. 1913, i. 651. 
BucueErer, L., on methods of-working coal. 1912, ii. 511. 
Bucuert, C., on galvanising pipes. 1913, i. 654. 
BucHWALD, on foundry equipment. 1911, i. 598. 
Buck, C. A., on electric steel practice. 1917, ii. 407, 409. 
on iron ore in Chili. 1914, ii. 270; 1915, i. 487. 
Buck, Cuarence C., elected member. 1919, ii. 2. 
Buck, D. M., on coating iron and steel roofing-plates, 1912, ii. 580. 
on corrosion of iron and steel. 1915,i 625. 
on influence of copper for retarding corrosion. 1913, ii. 688; 1915, 11. 325; 
1916, i. 394; 1920, i. 760: 1921, i. 469, 
on copper steel. 1921, i. 468. 
on value of thick and thin coatings on tinplates. 1919, i. 681. 
Buckx, R., on utilisation of blast-furnace gases. 1911, ii. 544; 1912,1. 500. 
Bucokiey, JAMES Henry, elected member. 1921, i. 2. 
Bucxuny, J. P., on calorimetry. 1920, i. 685. 
Buckxiey, W. H., on blast-furnace construction. 1920, i. 704. 
Buperus, C., on methods of testing moulding sand. 1913, i. 613. 
Bupag, G. D., on machine-mining practice in South Wales. 1914, i. 624. 
on stone-dusting in collieries. 1916, ii. 413; 1917, i. 334. 
Buuty, M., on coal-handling. 1911, ii. 538. 
Buxer, H. W., on methods of mining iron ore. I9I1, ii. 485. 
Bury, JOHN, elected member. 1913, ii. 4. 
Butt, Harry, elected associate, 1917, i. 5. 
Buti, R. A., on foundry cores. 1915, ii. 271. 
on foundry practice. 1915, i. 558. 
on oil-firing of open-hearth furnaces. 1915, ii. 278; 1916, i. 345, 
on open-hearth steel foundry practice. I911, ii. 563. 
on pouring steel castings. 1913, ii, 601. 
elected member. I911, ii. 9. 
Butxe, G., on coal-dust firing in ironworks, 1921, ii. 346. 
on hot-blast stoves. 1912, i. 497. 
Butiens, D. K., on armour-plate manufacture 1914, i. 699, 
on the Brinell hardness test. 1912, ii. 591. 
on formation of troostite. 1912, i. 582. 
on heat treatment of steel. 1913, ii. 640. 


Butiey, Cuartes REGINALD, on standard magnifications for micrographs. 
1912, ii, 382. 


elected member, 1912, ii. 5. 
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Buttock, FRANK Harrison, elected member. 1913;/i,22; 
Bumpy, H., briquetting iron ores. 1917, ii. 55. 
Bune, H., on producer-gas. 1911, i. 561. 


- Bunre, K., on gas-producers. 1921, i. 395. 


Bunting, D., on methods of working in collieries. 1911, ii. 528. 
Burcuarp, E. F., on chrome ore deposits in Cuba. 1920, i. 674. 
on electric smelting of iron ore. 1913, ii. 588. 
on manganese ore in Cuba. 1919, ii. 462. 
on iron ores of Tennessee. 1914, i. 574. - 
on iron ore in the United States. 1913, ii. 506; 1916, i; 293. 
on mineral statistics of United States. 1915, ii. 722. 
on production of iron and steel in United States, 1913, ii. 725. 
on production and consumption of fluorspar. 1917, i. 363. 
on production of manganese in United States. 1912, ii. 641. 
on search foriron ore. 1913, ii. 513. 
on sources of manganese ore, 1913, ii. 509. 


Bourcwartz, H., on tests of blast-furnace slags. 1918, i. 497; 1921, i. 408, ii. 
366, 


on tests of Portland and slag cement bricks. 1916, ii. 267. 
BurRGERS, FRANz, elected member. 1913, i. 2. 
Burazss, C. F., on electroloytic corrosion of iron and steel. 1913, ii. 691. 
on electrolytic deposition of metals. 1911, i. 672. 
on influence of elements on corrodibility of iron. 1912, ii. 609. 
on magnetic properties of special steels. 1912, i. 576. 
on rates of rusting of iron and steel. 1912, ii. 609. 
on steel for permanent magnets. 1911, i. 659. 
Burgess, E F., on iron ore in United States. 1914, ii. 268. 
Burasss, G. K., on A? transformation of iron. 1915, i. 246. 
on allotropy ofiron. 1914, i. 444; 1916, i. 221. 
on Bureau of Standards, Washington. 1919, i. 699. 
on critical ranges of pure iron, 1913, i. 335; 1914, i. 719. 
on electric resistance of iron at varying temperatures. 1915, i. 601. 
on equilibrium temperature in carbon steels. 1913, 11. 681. 
on expressing temperatures on the thermodynamic scale. 1913, ii. 533. 
on finishing temperatures of steel rails. 1914, ii. 347. 
on melting points of metals. 1912, 1. 591; 1913, ii. 695. 
on metallography. 1912, ii. 615. 
on problems in physica! metallurgy. 1917, i. 392. 
on properties of ingots.. 1915, i. 576; 1916, ii. 180. 
on pyrometry. 1913, i. 532; 1915, i. 504; 1916, i. 306 ; 1917, ii. 359; 
1919, ii. 468; 1920, i. 688. 
on sound steel ingots and rails. 1915, ii. 199. 
on specifications for railway material. 1915, ii. 312 ; 1916, ii. 451. 
on steel rails from sink-head ingots. 1921, i. 428. 
on temperature measurements in Bessemer and open-hearth practice. 
1917, i. 364, ii. 406. ; 
on tests of centrifugally cast steel. 1921, i. 414. 
on transformation points of pure iron. 1913, ii. 682. 
elected member. 1917, ii. 2. ‘ 
Paper on “Sound steel ingots and rails,” See Hadfield, Sir R. A. 
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Burasss, G. K., and H. Scorr— 

Paper on ‘‘ Thermo-electrical measurement of the critical ranges of pure 
iron.” 1916, ii. 258; introduction, 258; the method, 258 ; the materials, 
259; the apparatus, 259; observational method, 260; experimental 
results, 262; summary and conclusions, 266; references, 267. 

Burazss, M. J., on composition of coal. 1911, i. 542, il. 506. 
BURxKuein, F., on winding ropes. 1913, ii. 568. 
Burey, G. W., on cutting tests with tool steels. 1914, i. 707; 1920, i, 748. 
Burton, 0. H. B., on magnesite in India. 1912, ii. 470. 
Burmay, B. F., on blast-furnace coke. 1916, i. 315. 
on influence of composition of blast on blast-furnace working. 1915, ii, 259. 
on raw materials of blast-furnace. 1916, i. 330. 
Burnett, S. H., on use of pulverised coal as fuel. 1914, i. 594. 
Burnert, Grorcu Ricuarp, elected associate. 1917, i. 5. 
transferred to full membership. 1920, i. 7. 
Burns, C. H. M., on method of working coal. 1914, ii. 309. 
Burns, W. Z., elected member. 1920, i. 2. 
BuRNYEAT, WILLIAM JoHN Dauzett, elected member. 1912, ii. 5. 
obituary notice of. 1916, i. 270. 
Burr, F. L., on methods of iron ore mining. 1917, ii. 345. 
on methods of working coal, 1912, i. 486. 
on timbering in iron mines. 1912, i. 444. 
Burr, M., on deep-boring operations in Kent coalfield. 1914, i. 598. 
Burr, W. H., on tests on a steel column with concrete filling. 1912, i. 566. 
Burret, G. A., on analysis of flue-gas. 1913, ii. 710. 
on analysis of mine-gas. 1912, i. 613. 
on analysis of natural-gas. 1916, i. 402, ii. 469. 
on apparatus for gas analysis. 1913, i. 696. 
on chemistry of natural-gas. 1914, i. 616. 
on composition of natural-gas. 1915, i. 527, ii. 247; 1916, i. 321. 
on compressibility of natural-gas. 1916, ii. 407- 
on conservation of natural-gas. 1912, i. 478; 1915, ii. 248. 
on extraction of gasoline from natural-gas. 1914, ii. 303; 1916, i. 322, 

ii. 407; 1921, i. 394. 
on gases in coal mines. 1913, i. 374, ii. 570; 1914. i. 631; 1916, 1. 326; 

1917, i. 334. 
on gasoline. 1916, ii. 406; 1917, ii. 377. 
oninflammability of mine gases. 1914, ii. 311; 1916, ii. 412; 1917, ii. 385, 
on inflammability of mixtures of blast-furnace gas and air. 1917, ii. 382. 
on natural gas in the United States. 1912, i. 478, ii. 501. j 
on products from natural gas. 1913, i. 561. 
on separation of illuminants in gases. 1915, i. 636. 
on underground fires. 1912, ii. 516. 

Burrovaus, W. G., on coalfields of Ohio. 1913, ii, 5438. 
on coal in South America, 1915, ii. 234. 
on methods of coal mining in Ohio. 1914, ii. 309. 
on origin of coal. 1914, i. 596. 
on panel system of room and pillar mining. 1914, i. 625. : 
Suey C. W., on magnetic analysis. 1917, ii. 441; 1920, i. 750; 1921, ii. 
on magnetic properties of steel. 1913, ii. 678; 1914,1, 713; 1916, i. 384. 
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Burrows, C. W., on magnetic properties of iron alloys. 1911 iv 658. 

on magnetic and electric properties of metals. 1912, ii. 381. 
Burrows, G. J., on corrosion of steel in water. 1912, i. 591. 
Bursraty, F. W., on gas-engines. 1911, i. 563. 
Burstai, G. W., on producer-gas for power purposes. 1913, ii. 558. 
Burton, Norman, elected member. 1913, ii. 4. 
Burton, R. C., on examination of coal by X-rays. 1912, ii. 479. 
Burton, Tom Grorce Hersert, elected member. 1919, ii. 2. 
Bury, A., on electrostatic deposition of flue-dust. 1921, i. 404. 
Bury, E., on alcohol recovery from coke-oven: gas. 1920, i. 697. 

on blast-furnace practice. 1920, i. 219. 

on by-product recovery. I911, ii. 512. 

on coke manufacture. 1911, i. 550. 

on electrostatic deposition of flue-dust. 1921, i. 404. 

on froth flotation for coal washing. 1921, i. 398. 

on fuel economy. 1919, ii. 115. 

on proposed South African ironworks. 1921, ii. 365. 

elected member. 1918, i. 2. 


Busu, H. J., on Cottrell process of electrostatic separation. 1919, i. 651 ; 
1921, i. 404. 


BusHELL, CHARLES GEORGE, elected member, 1911, ii. 9. 
Busnone, F. W., on composition of petroleum. 1915, i. 519. 
Busx, H. G., on geology of the Persian oil-fields. 1919, i. 642. 
Bussz, A., on corrugation of rails. 1911, i. 655; 1913, i. 666. 
Butouer, KE. W. R., on methods of working iron ore. 1913, 1. 521 
Butter, E., on oil-fired furnaces for foundries. 1912, ii. 543. 
Burier, E. M., on iron industries of Jugo-Slavia. 1921, ii. 336. 
Butter, GEORGE BERNARD, elected member. 1918, i. 2. 
Burier, J. G., on history of iron. 1918, i. 496. 
 Burusr, J. §., on gob-fires. 1915, ii. 254. 

_Burter, T. F., obituary notice of. 1914, i. 552. 
Burter, T. H., on coal-tar distillation. 1918, i. 485. 
Birow, A., on gas-firing for boilers. 1914, ii. 305. 


on haulage in collieries. 1912, ii. 513. : 
on utilisation of low-grade fuel. 1911, i. 540, ii. 504; 1912, i. 460; 1913, 
i, 534. 


on utilisation of tar oils as fuel. 1911, ii. 504. 
on value of coke-oven gas. 1912, ii. 474. 
Burrerworts, G. F., on metallography of gun-barrel steel. 1919, ii. 531. 
Burts, C., on coal in Virginia. 1914, i. 601. 
on dolomite in Alabama. 1912, ii. 468. 
on iron ore in Alabama. . 1912, ii. 451. 
Butz, G., on heat energy from the Bessemer process. 1915, ii, 277. 
Byers, C. W., on new Canadian foundry. 1913, ii. 609. 
Byers, H. G., on magnetic properties of nickel and iron. 1912, i. 577. 
on passivity ofiron. 1912, i. 596, ii. 614; 1913, ii, 694; 1915, i. 627. 
on passivity of nickel. 1912, i. 596, 
Byrom, T. H.— 


Note on “ The carburisation of iron at low temperatures in blast-furnace 
gases.” 1915, ii. 106; description of brittle iron plate on which investiga- 
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Byrom, T. H. (continued)— - ; 
tion was made, 106; analysis of brittle portion of plate, 107; specific 
gravity, 17; experiments carried out by Dr. Stead and the author, 108.— 
Discussion - J. BE. Stead, 113; T. E. Holgate, 114; E. H. Saniter, 114; 
H. C. H. Carpenter, 115; W. H. Hatfield, 116; W. Rosenhain, 118; 
T. H. Byrom (reply), 120. 

Bywater, IF. J., on refractory material. 1917, i. 292. 


Cc 
CaBotet, on rock drills. 1911, i. 526, ii. 485. 
CapEti, H. M., on coal in Spitzbergen. 1921, i. 384. 
on oil shale in Scotland. 1921, ii. 356. 
Capman, Haypn Epmunp, elected member. 1920, ii. 6. 
CaDMAN, Sir J., on coal-dust experiments. 1912, i. 489. 
on explosions in collieries. 1912, ii. 516. 
on petroleum mining in Trinidad. 1915, i. 523. 
on rescue appliances in collieries. 1913, i. 575. 
on underground temperatures. 1913, ii. 569. 
on oil resources of British Empire. 1920, ii. 333. 
Capy, G. H., on coal in the United States. 1911, i. 547; 1915, ii. 234. 
on low sulphur coal in Illinois. 1919, ii. 474. 
CaueEn, E., on estimation of manganese. I911, i. 684. 
Cantu, W. E., on electric furnace practice. 1921, i. 423. 
Cain, J. R., on deoxidisers for steel manufacture. 1921, i. 421. 
on electrochemical analysis. 1919, ii. 537. 


on estimation of carbon in iron and steel. 1914, ii. 391; 1915, 1. 631; 
1916, i. 399; 1921, i. 471. 


on estimation of gases in stecl. 1919, ii. 539. 
on estimation of manganese. I9I1, ii. 658; 1912, ii. 619. 
* on estimation of oxygen in iron and steel. 1919, i. 700. 
on estimation of phosphorus. 1913, ii. 700; 1915, i. 632. 
on estimation of vanadium. I911, ii. 659; 1912, ii, 626. 
on iron-carbon system. 1916, i. 386. 
on sampling and analysis of pig iron. 1915, ii. 265. 
on separation of chromium. 1912, i. 604. 
on surface combustion. 1916, ii. 393. 
on standardisation of ladle-test ingots. 1917, i. 371. 
Carp, D. M., on forging. 1918, i. 519. 
Cairns, D. D., on coal in Canada. 1911, i. 546; 1913, i. 541, 
on coalin Yukon Territory. 1912, ii. 484. 
Catpxcort, W. A., on winding ropes. I911, i. 569. 
CALDER, J., on economics of steelworks practice. 1912, ii. 562. 
on Schoop spraying process. 1915, ii. 327. 
CaLDWELL, G. S., on methods of working coal. 1912, i. 486. 
CALDWELL, J., on welding. *1918, i. 529; 1919, i. 677. 
CALDWELL, Rosert Joun, elected member. 1914, i. 1. 
obituary notice of. 1915, i. 457. 
CALDWELL, W., on working oil shales. 1913, ii. 551. 
CaLHANE, D. F., on electrically heated bomb furnace. 1916, i. 400. 
on laboratories. 1911, i. 680. 
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Catuane, D. F., on laboratory furnaces. 1912, ii. 616. 
Caran J., on osmondite in hypo-eutectic steels. 1912, i. 583. 
CaLKins, F. C., molybdenite in California. 1917, i. 286. 
on nickel ore in California. 1917, i. 287. 
Catan, J. G., on tests on producer-gas engine plant. 1911, ii. 525. 
CaLveRT, W. R., on coal in Montana. 1912, ii. 486. 
on petroleum in Wyoming. 1914, ii. 300. 
Catyi, G.— 
Paper on “ The production of iron ores in the Brembana Valley.” 1911, 
ii. 380 ; introduction, 380 ; chemical composition of the ores, 384; yields 
of the Mounts Sasso and Carisole Mines, 385; work required to mine the 
deposits, 386; other deposits of ore in the Valley of Brembana, 387 ; 
quality of the ore, 388; conclusions, 388. 
Campigr, R., on coalin France. 1912, ii. 480. 
CamBon, Pau (French Ambassador), speech at dinner by. 1919, i. 607. 
Cameron, J. M., on iron ore in North Carolina. 1911, ii. 477. 
on magnetic concentration of iron ore. 191], ii. 489. 
Cameron, W. H., on accidents in foundries. 1912, i. 525. 
on safety in iron and steel works. 1918, i. 517. 


' Camis, 8., on estimation of silicon in ferro-silicon. 1912, ii. 619. 


CamMEN, L., on dry air blast. 1917, ii. 391. 

Camp, J. M., on sampling and analysis of pig iron. 1913, i. 688. 
on sampling and analysis of gas. 1911, ii. 669. 

CAMPBELL, A., on magnetic properties of alloys. 1920, ii. 386. 
on magnetic testing. 1913, ii. 678. 

CAMPBELL, C., on colliery explosions. 1913, ii. 569. 

CaMpBELL, C. C., on elimination of sulphur in by-product coking. 1917, i, 314. 

CAMPBELL, C. M., on carbonising boxes. 1921, ii. 386. 
on steel foundry practice. 1919, i. 657. 

CAMPBELL, D. F., on electric furnaces. 1913, ii. 358. 
on electric production of steel. 1911, ii. 592. 

CAMPBELL, E, D.— 

Paper, “A contribution to the theory of hardening and the constitu- 
tion of steel.” 1914, ii.1; reference to previous researches on subject, | ; 
historical development of research work on steel, 4; working hypothesis. 
5; effect of chemical constitution on mechanical properties of steel, 5 ; 
differences in the products of solution of steels with varying carbon contents 
and heat treatment, 8; chemical constitution of carbides, 8; increase in 
electrical resistance, 9; conclusions, 10.—Correspondence: C. H. Desch, 
ll; W. H. Hatfield, 11; A. McCance, 13; E. D. Campbell (reply), 14. 

Paper on “ The influence of heat treatment on the specific resistance and 
chemical constitution of carbon steels.” 1915, ii. 164. object of the paper, 
164; work of previous investigators, 164; description of author’s experi- 
mental work, 167.—Discussion ; A. McCance, 178; E: D. Campbell (reply), 
180. 

Paper on “The influence of heat treatment on the thermo-electric 
properties and specific resistance of carbon steels.” 1916, ii. 268.—Corre- 
spondence: H. M. Howe, 286; E. D. Campbell (reply), 286. 

Paper on “ The rate of change of 100° C. and at ordinary temperatures 
in the electrical resistance of hardened steel.” 1918, ii. 421. 

Paper on “ The decarburisation of steel with hydrogen.” 1919, ii. 407 ; 
apparatus used, 407; discussion of results, 413.—Correspondence : H. 
Le Chatelier, 415. 
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CaMmpBELL, E. D., on analysis of materials. 1921, i. 472. 
on constitution of steel. 1921, i. 463. 
on influence of methylene iodide on steel. 1912, ii. 621. 
on influence of heat treatment on steel. 1916, i. 372. 
on molecular constitutions of high-speed tool steels. 1919, i. 432. 
on production of sound ingots. 1912, ii. 62. 
on reactions in steels. 1921, i. 441. 
on resistance of iron solutions. 1917, i. 411. 
on the solution theory of steel. 1920, i. 752. 
on theory of hardening. 1914, i. 253. — 
on transformations of steels. - 1914, ii. 180. 
CaMPBELL, E. D., and Wiuu1am C. DowD— 


‘Paper on “ The influence of heat treatment on the electrical and thermal 
resistivity and thermo-electric-potential of some steels.” ee ii, 251; 
experimental, 253. —Correspondence : C. H. Ridsdale, 263; E. D. Camp- 
bell (reply), 1918, ii. 427. 

CaMPBELL, E. D., and F. D. Haskins— 

Paper on “ The effect of heat treatment on the colorimetric test £ for 
carbon in a 0.32 carbon steel.” 1913, ii. 367; previous researches on 
subject, 370 ; author’s experiments, 372 ; different methods of treatment, 
375 ; results obtained, 378 ; progress in dissociation of dissclved carbides, 
380; order of association of ionically dissociated carbides, 381; con- 
clusions, 382.—Correspondence: E. H. Saniter, 383; J. H. Stead, 383 ; 
E. D. Campbell (reply), 384. 


CAMPBELL, E, D., and B. A. SouLE— 
Paper on ‘‘ Notes on rates of reaction in certain steels at 930°C.” 1920, 
ii. 281. 
CaMPBELL, IF. H., on separation of iron and manganese. 1913, i. 694. 
CaMPBELL, H. H., on acid Bessemer steel. 1916, ii. 428. 
on iron ore in France. 1916, ii. 374. 
on iron ore reserves of the world. 1917, i. 427, ii. 341. 
on minette ores of Lorraine. 1916, i. 289. 
on open-hearth practice in America, 1916, ii. 429. 
on steel industry of Europe after the war. 1916, ii. 472. 
CameBELL, H. L., on determination of cupola charges. 1921, i. 411, 
on heat treatment of special steels. 1920, i. 733. 
on manufacture of semi-steel. 1920, i. 711. 
CAMPBELL, J. M., on origin of laterite. 1917, ii. 338. 
on tungsten ores in Burma. 1919, i. 625; 1921, i. 371. 
CAMPBELL, J. R., on manufacture of basic coke. 1914, i. 603. 
on separation of sulphur from coal. 1920, i. 691. 
pit eee L. J., on corrosion tests of iron and steel. 1912, ii. 609; 1914, ii. 


CAMPBELL, M. R., on analyses of American coals, 1917, i. 309. 
on coal in West Virginia. 1921, ii. 348. 
on origin of petroleum. 1915, ii. 243. 

CaMPBELL, W., on annealing of steel castings. 1914, ii. 355. 
on coalin Peru. 192], i. 384. 
on constitution of cast iron. 1912, ii. 382. 
on hardening and annealing of steels. 1911, i, 633. 
on heat treatment of nickel steels. 1911, 11. 602. 
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Campsett, W., on metallography. 1911, ii. 634. 
on microstructure of iron and steel. 1913, i. 678. 
CaMPBELL JonNsToN, R. C., on iron ore in Canada. 1919, i. 616. 
on petroleum in Canada. 1921, ii, 355. 
Campion, A., on annealing of steel castings. 1911, ii. 597. 
on calcining fine iron ore. 1911, ii. 492. 
on grading of pig iron. 1912, ii. 535, _ 
on history of founding. 1914, i. 669. 
on history of Scottish iron industry. 1911, ii. 554. 
on influence of elements on cast iron. 1918, ii. 497; 1919, i. 682. 
on iron ore in Scotland. 1911, ii. 470. 
on manufacture of open-hearth steel. 1912, ii. 109. 
on metallography and microstructure of metals. 1912, i. 582. 
on reactions in the open-hearth furnace. 1913, i. 621. 
on strength of oxy-acetylene welds. 1914, ii. 361. 
on utilisation of blast-furnace slag. 1911, ii. 556. 
Campion, A., and J. M.. FeErauson— 

Paper on “A method of preparing sections of fractures of steel for 
microscopic examination.” 1913, ii. 385; difficulty of preparing the 
sections, 385; Rosenhain method of overcoming difficulty, 386; author’s 
method and conditions to be satisfied therein, 386; results of experiments, 
387.—Correspondence: A. K. Huntington, 389; F. Rogers, 389; J. E. 
Stead, 390; A. Campion and J. M. Ferguson (reply), 390. 

Campton, Epwarp WInstow, elected member. 1920, i. 2. 

CAMPLANT, G., on coal in Italy. 1914, ii. 289. 

CanaRis, C., on cost-keeping in steelworks. 1914, i. 677. 
on influence of pouring on quality of mild steel blooms. 1912, ii, 79, 81. 
on manufacture of firebricks. 1911, ii. 498. 
on open-hearth tilting furnaces. 1914, ii. 336. 
on prevention of piping in steelingots. 1912, i. 560, ii. 563; 1914, i. 682. 
on testing of refractory materials. 1914, i. 589. 

Canavat, R., on magnesite in the Tyrol. 1912, ii. 489; 1913, i. 531. 

Canpy, A. M., on arc-welding. 1920, ii. 376; 1921, i. 444, ii. 393. 

CanFieLD, R. E., on low temperature distillation of sub-bituminous coal. 

1920, ii. 328. 

Cantieny, G., on recovery of primary tars. 1921, ii. 354. 
Cantey, C. L., on iron and steel industry of Nova Scotia. 1914, 1. 755. 
on iron ore in Newfoundland. 1916, i. 292. 
Cantey, T., on effect of the war on Canadian iron and steel industries. 1917, 

i. 425. 
on iron ore in Nova Scotia. 1911, ii. 476. 
on methods of mining iron ore. I911, ii. 485. 

Canrritt, T. C., on iron ore in Great Britain. 1919, ii. 458 ; 1920, ii. 306. 

Cap, J. A., on thermo-electric indication of strain as a testing method. 1912, 
li. 382. 

Capacct, C.— 

Paper on “The iron ore mines of the Island of Elba.” 191], ii. 413 ; 
historical data, 412; geographical data, 414; iron ore deposits: mines, 
419; analysis of the ores, 432; age and genesis of the deposits, 438 ; 
working of the ores, 443; mining installations, 445; statistics of output, 
448, 


D 


] NAME INDEX. 


Capito, C. E., on petroleum in Assam. 1912, i. 474. 
CapLEN, Tom, elected member. 1912, i. 2. 
Capp, J. A., on electric welding. 1919, i. 677. 
Carrer, Guorce Henry, elected member. 1913, ii. 4. 
Capps, J. H., on coal distillation under pressure. 1918, i. 483. 
Carrs, S. B., on coal in Alaska. 1912, i, 468; 1913, i. 541, ii. 542. 
Carron, A. J., on application of forging presses. 1914, i. 683; 1915, ii. 287. 
on manufacture and treatment of steel for guns. 1912, i. 332. 
on rolling-mill practice at home and abroad. 1917, ii. 299. 
on steam-engines for rolling-mills. 1912, i. 352. 
Capron, S. A., on moulding sand. 1911, ii. 567. 
Capstick, NorMAN, elected associate. 1917, i. 5. 
Caraoristt, C. F. Q., on magnesite in Venezuela. 1919, ii. 465. 
Caranrin, N. G., on iron industry of Roumania. 1921, i. 406. 
Carny, .C O., on strength of reinforced concrete beams. 1914, i. 712. 
CarHart, H. A., on welding. 1919, ii. 513. 
CARLISLE, C. G.— 
Pauper on “ Electric steels.” 1920, ii. 115; analyses, 117.—Discussion ¢ 


EB. H. Saniter, 138; A. McCance, 138; H. Dodo, 1389; A. McWilliam, 
139; CO. G. Carlisle (reply), 140. 


on high-speed steel. 1919, i. 340. 
Caruson, W. W., on patterns. 1917, i. 351. 
- Caruron, THomas, on failure of boiler plates in service. 1917, ii. 167. 
CARNAHAN, R. B., jun., on open-hearth practice. 1912, ii. 554. 
elected member. I911, ii. 9. 
CARNEGIE, ANDREW, obituary notice of. 1919, ii. 451. 
Carnecin, A. Q., on rolling-mill engines. 1911, i. 609. 
Carnecin, D., on forging presses. 1920, ii. 259. 
‘on theory of hardening. 1914, i, 247, 254. 
on welding up of blowholes in ingots. 1921, i. 51. 
CARNEGIE, HBENEZER, elected member. 1914, ii. xix. 
CARNELL, W. C., on acid-resisting iron. 1918, i. 545. 
CaRnurRa, L, on invar steel wires. 1916, i. 380. 
CARNEVALI, F'.— 
Paper on ‘‘ Autogenous welding of metals.” 1911, ii. 188 ; introduction, 
188 ; oxy-acetylene welding of mild steels, 192 ; oxy-acetylene autogenous 
welding of medium and high carbon steels, 200; conclusions, 204; cast 
iron, 206; conclusions, 213. 
Paper on “‘Case-Hardening by means of compressed gases.” See 
Giolitti, F, 
on case-hardening. 1911, i. 629. 
on case-hardening of chromium steels. 1911, ii. 595. 
on case-hardening of nickel steels. 1911, ii. 595. 
on malleable cast iron. 1911, i. 605. 
on oxy-acetylene welding process. 1914, i. 697. 
Carney, Frank D., elected member. 1918, ii. 2. 
Caro, N.,; on peat. 1911, i. 548. 
on peat-gas production. 1911, ii. 524. 
Carpenter, A, W., on corrosion of iron. 1911, ii. 651; 1913, ii. 687. 
on test of a steel plate partly fused by electric current. 1911, i. 649. 
Carpenter, H. B., on by-product coke-ovens. 1918, i. 483. 
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Carpenter, H. C. H.— 

Paper on “The growth of cast irons after repeated heatings.” 1911, 

1. 196, Parts I, II, and IV; influence of phosphorus on growth, 197; 

influence of sulphur on growth, 198; influence of manganese on growth, 
198; influence of dissolved gases on growth, 200; ‘““orowths”’ to be 
expected on heating grey cast irons to redness, 201; volume changes in 
cast irons when repeatedly heated in vacuo, 205; alloys of small or 
negligible growth, 214; tensile tests of bars subjected to 151 heats, 222 ; 
freezing-point determinations, 224; recommendations as to choice of 
alloys of negligible growth, 226; summary, 228.—Discussion: J. E. 
Stead, 230; J. O. Arnold, 236; E. H. Saniter, 237; T. Turner, 237; 
W. J. Foster, 238; A. E. Tucker, 240; C. A. Edwards, 241; W. H. 
Hatfield, 241; G. N. Huntley, 241.—Correspondence : KE. Adamson, 241 ; 
C. A. Wingfield, 243; H. C. H. Carpenter (reply), 244. Sez also 
Ruaan, H. F. 

Paper on ‘‘ The critical ranges of pureiron.” 1913, 1. 315 ; introduction, 
315; Benedicks’ theory, 315; experimental conditions, 319; first series 
of curves, 320; second series, 322; conclusions, 326.—Discussion: W. 
Rosenhain, 327; J. O. Arnold, 328; Sir Robert Hadfield, 330; C. A. 
Edwards, 331; H. C. H. Carpenter, 332.—Correspondence : C. Benedicks, 
333; G. K. Burgess, 335; J. H. 8. Dickenson, 336; W. Guertler, 340 ; 
W; H. Hatfield, 344; H. M. Howe, 347; F. C. A. H. Lantsberry, 348 ; 
A. Lapworth, 349; H. Moore, 350; F. Rogers, 351; H.C. H. Carpenter 
(reply), 352. 

Paper on “‘ The hardening of metals, with special reference to iron and 
its alloys.” See Edwards, C. A. ; 

Paper on ‘‘The crystallising properties of electro-deposited iron.” See 
Stead, J. E. 
on allotropy of iron. 1912, ii. 275; 1913, ii. 185. 
on carburisation of iron. 1915, ii. 115; 1919, i. 442. 
on cold flow of steel. 1913, i. 116. 
on critical cooling velocities of chromium steel. 1916, i. 141. 
on crystal growth of metals. 1920, ii, 391. 
on determination of the line S.E. in the iron-carbon diagram. 1917, i. 199. 
on German manganese ore requirements. 1916, i. 404. 
on growth of castiron. 1912, i. 558; 1917, i. 392. 
hardening cracks in tool steel. 1921, i. 226. 
on hardening properties of steel. 1919, ii, 525. 
on hardening and tempering of high-speed tool steel. 1915, ii. 31, 36. 
on heat treatment of grey cast iron. 1917, ii. 129. 
on influence of phosphorus in iron and steel. 1915, i. 182. 
on influence of sulphur on stability of iron carbide. 1913, i. 162. 
on influence of vanadium on cast iron. I911, i. 328. 
on iron-carbon equilibrium diagram, 1912, ii. 500. 
oniron and nitrogen. 1912, ii. 227. 
on iron-silicon-carbon alloys. 1911, i. 471. 
on the liquidus in the iron-carbon diagram, 1919, i. 456. 
on microstructure of commercially pure iron. 1917, ii. 347. 
on nickel-chrome steel. 1919, ii. 377. 
on relations of carbon, chromium, andiron, 1911, i. 263. 

- on temperature influences on carbon and pigiron. 1911, ii, 101. 
, on tenacity and deformation of steel at high temperatures, 1913, i. 278. 
: on welding up of blowholes in steels. 1911, i. 75. 
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Carpenter, H. C. H., and C. Cotpron Smita— 

Paper on ‘‘Some experiments on the reaction between pure carbon 
monoxide and pure electrolytic iron below the Al inversion.” 1918, ii. 139; 
introduction, 139; experimental, 143; reagents, 146 ; conclusions from 
experiments, I-1V, 153; discussion of results, 181 ; conclusions, 190; 
references quoted, 191.—Discussion: J. E. Stead, 192; J. O. Arnold, 
192; W. H. Hatfield, 192; N. T. Belaiew, 193; C. H. Desch, 1938.— 
Correspondence: N. T. Belaiew, 194; J. E. Fletcher, 195; C. Coldron 
Smith and H. C. H. Carpenter (reply), 196. 

CARPENTER, R. C., on pulverised coal. 1914, ii. 285. 
Carp, R. M., on use of gas-engines. 1911, ii. 524. 
Carr, W. M., on use of combined cupola and open-hearth. 1915, ii. 268. 
Carrick, A., on moulding machines, 1918, i. 508. 
CarRI0k, R., on chilled castings. 1913, i. 614. 
on heat treatment of castiron. 1914, ii, 355. 
on patterns and moulding. 1917, i. 351; 1918, 1. 557. 
CARRINGTON, G., on heat-treatment furnaces. 1918, i. 526. 
on non-metallic inclusions in steel. 1918, i. 302. 
on use of pulverised coal. 1919, i. 120. 
Carron, E. C., on estimation of nickel in ferro-nickel. 1912, ii. 620. 
CARRUTHERS, R. G., on coal in Scotland. 1920, ii. 324. 
on fluorspar. 1916, ii. 432; 1917, ii. 405. 
on geology of coal. 1917, ii. 363. 
on iron ore in Scotland. 1917, ii. 339. 
on oil shale in Scotland. 1913, ii. 551. 
Carson, H. Y., on corrosion of iron and steel. 1915, ii. 324; 1916, i. 394. 
Carson, WILLIAM, obituary notice of. 1916, i. 270. 
Carter, F. E., on by-product recovery from coal. 1916, i. 314. 
Carter, H. G., on dendritic steel. 192], i. 466. 
Carter, H.:R., on calorimetric testing of coal. 1913, i. 532. 
CaRTER, WALTER, elected member. 1916, i. 2. 
CARTER, WILFRED GEORGE, elected member. 1920, ii. 3. 
Cartier, F., on iron ore handling appliances. 1913, ii. 517. : 
CartoceEti, A., on estimation of sulphur. 1921, i. 471. 
Carton, L., on hardness of coke. 1911, i. 550. 
Cary, A. A., on analysis of flue and furnace gases. 1913, i. 696. 
Casry, -G. L., on electric smelting of iron ore. 1920, ii. 344. 
Casson, Louis Juutay, elected associate. 1917, i. 5. 
CastTELui, G., on lignite in Italy. 1921, i. 384. 
ean G. E. pt Patma, on coal industry of the United States. 1916, 
li. 470. 
CastLb, GrorGE Cyrit, elected member. 1918, i. 2. 
CastLEMAN, 8. J., on coal in Canada. I911, i. 546. 
CASTRO, DE, on sampling and analysis of gas. 1911, ii. 668. 
CatTani, R.— 

Paper on “ The applications of electricity in the metallurgical industry 
of Italy.” 1911, ii. 215 ; production of steel or iron in the electric furnace, 
215; production of pig iron in the electric furnace, 228; ferro-alloys, 231. 

Paper on “The iron ore deposits of Piedmont.” 1911, ii. 353; mines 
of Traversella, 355; mines of Cogne, 357. 
on construction of induction furnaces. 1911, ii, 589. 


on electric steel-making. 1915, ii. 283. 


— 
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Carant, R., on iron ore in Italy. 1912, ii. 447. 
Catuoart, W. H., on burning of steel. 1915, i. 403; 1918, i. 526. 
elected member. 1914, i. 2. 


awarded Gold Medal and Freedom of Blacksmiths’ Company. 1920, 
i. 12. 


CatTHEraL, A. P., on iron ore in Trinidad. 1913, i. 515. 
CatuErt, C., on composition of coal. 1912, iz 462. 
on potash from the blast furnace. 1916, ii. 419; 1917, i. 344. 
CAULDWELL, F. W., on manganese ore in Russia. 1912, ii. 455. 
Caury, F, F., on value of gas for heat treatment. 1921, ii. 387. 
Cave, GrorGE HERBERT, elected member. 1917, ii. 2. 
Cave, H., on welding processes. 1911, i. 638; 1912, i. 552; 1914, ii. 360; 
1919, i. 676. 
Caw ny, FRANK BENNETT, elected associate. 1921, i. 5. 
Caynux, L., oniron ore in France. 1911,i. 514; 1913, i. 507; 1921, i. 372. 
CazABAN, P., on coalin France. 1913, ii. 537. 
Crtxar, B., on blast-furnace construction. 1920, ii. 343. 
CzrsAROo, G.— 


Paper on “ Note on the liquidus in the iron-carbon diagram.” 1919, 
i. 447.—Correspondence:: H. C. H. Carpenter, 456. 


CHABANTIER, E., on analysis of iron and steel. 1920, i. 763. 
CHADSEY, S. B., on malleable cast iron. 1911, i. 604. 
CHALMERS, G., on iron ore deposits of Brazil. 1913, ii. 507. 
CHAMBERLAIN, H. S8,, on history of iron. 1915, ii. 266. 
CHAMBERLAIN, P. F, on shaft sinking. I911, i. 526. 
CHAMBERS, AMBROSE, elected member. 1917, i. 2. 
Cuampers, E. V., on tar dehydration. 1916, i. 319. 
CHAMBERS, FREDERICK, elected member. 1914, i. 2. 
CHAMBERS, R. E., on mining iron ore. 1920, i. 668. 
CHAMBRIER,-P. DE, on petroleum in Alsace. 1920, i. 700, ii. 333, 
Cuampion, D. J., on steel rivets. 1912, ii. 579. 
CHancer, E. M., on specific gravity of coal. 1911, i. 543. 
Cuanceg, H. M., on coal washing. 1919, ii. 482. 
on low sulphur coal in Pennsylvania. 1919, ii. 474. 
on valuation of coal lands. 1913, ii. 573; 1915, i. 540. 
Cuancon, K. M., on recovery of potash from the blast furnace. 1918, i. 494. 
Cuanoe, T. M., on low sulphur coal in Pennsylvania. 1919, ii. 474. 
CHanepy, W., on manufacture of illuminating gas and furnace coke. 1913, 
ii. 547. ; ; 
on producer-gas from coke. 1917, ii. 379. 
CHannineg, J. P., on technical education in United States. 1911, ii. 680. 
Cuanrry, Frep, elected member. 1919, i. 2. 
Cuarrn, F. H., on American bolt and nut industry. 1921, ii. 392. 
Cuarrin, G. P., on native methods of smelting iron ore. 1914, i. 654. 
CHapMaAn, OC. M., on corrosion of iron and steel. 1911, ii. 649. 
on preservation of iron; 1911, i. 678. 
on structural steel paints. 1911, ii. 654. 
CHapMan, JoHN Henry, elected member. I911, ii. 9. 
Cuarman, J. L., on corrosion of pipes. 1914, ii. 387. 
Cuapman, R. W., on hardening of steel due to strain. 1915, ii. 306. 
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CHAPPELL, C.— 

Paper on “‘ The influence of carbon on the corrodibility ofiron. 1912, 
i. 270; general scheme of investigation, 270 ; production and composition 
of the steels, 271; details of treatments, 272; corrosion tests, 273 ; 
microscopic analysis, 287; microscopic examination after corrosion, 287 ; 
solubility, 292; summary, 292.—Discussion: T. Turner, 294.—Corre- 
spondence: J. W. Cobb, 294. : 

Paper on “The recrystallisation of deformed iron.” 1914, i. 460; 
introduction, 460 ; recrystallisation of cold-drawn iron, 461; the recrystal- 
lisation of iron locally deformed in the cold state, 467 ; the recrystallisation 
of iron deformed at high temperatures, 486; the influence of carbon on 
the recrystallisation after deformation, 489; on the lines of flow in the 
mechanical testing and deformation of iron, 491; note on rectangular 
brittleness in mild steel sheets, 495 ; summary, 495; bibliography, 497.— 
Correspondence : H. Brearley, 499; J. H. Stead, 499; C. Chappell (reply), 
501. 

_ on electric steel production. 1911, i. 625. 

on specific heat of cold-worked metals. 1913, ii. 663. 

on theory of hardening. 1914, i. 255. 

awarded Carnegie Research Grant. 1914, i. 24. 
CHAPPELL, W. E., on electric equipment of collieries. I911, 11. 527. 
CHARBONNEL, LEON HENRI, elected member. 1919, ii. 2. 
CuHaritscHKorr, K. W., on origin of petroleum. 1912, ii. 493; 1913, i. 550. 
CHARLES, F'., on apparatus for gas analysis. 1911, ii. 669. 

elected member. 1917, ii. 2. 
CHaruton, D. E. A., on iron ore mining in Latin America. 1921, ii, 338. 
CHARLTON, W., on ventilation in collieries. 1912, ii. 574. 
CHARPY, G.— 

Paper on “Influence of hot-deformation on the qualities of steel.” 
1918, ii. 7; introduction, 7; experiments carried out, 15; results, 20; 
conclusions, 24.—Discussion: J. EK. Stead, 26; Cosmo Johns, 28; J. S. 
Unger, 28; H. H. Ashdown, 29; Sir R. Hadfield, 30; W.H. Hatfield, 31 ; 
W. Rosenhain, 32; KE. H. Saniter, 33.—Correspondence : H. Brearley, 34 ; 
E. H. Saniter, 35; N. T. Belaiew, 35; G. W. Green, 37; J. E. Fletcher, 
38; G. Charpy (reply), 39. 


on brittleness of steel. 1915, i. 598. 

on case-hardening of iron. I9I1, i. 628; 1912, i, 544, ii. 573. 

on crushing strength of coke. 1919, ii. 475. 

on diffusion of hydrogen through iron and steel. 1912,i. 588; 1913, i. 675, 

on he tas oa of critical points of iron by addition of silicon. 1913 
ii. ; 

on electric furnace at Montlugon. 1911, ii. 587. 

on formation and separation of an iron-nitrogen compound. 1914, ii. 382 

on forging and rolling steel. 1917, ii. 415. 

on hardness of coke. 1918, ii. 454. 

on heterogeneity of steels. 1918, i. 540, ii. 501. 

on impact-testing machines. 1914, i. 707. 

on impact tests. 1912, ii. 370; 1917, ii. 437. 

on. He tenee of coking temperature on crushing strength of coke. 1917, 
is ; 

on ‘iy Renee of heat treatment on: physical properties of steel. 1913, 
ible ; 

on influence of hot-deformation on the qualities of steel. 1919, i. 685. 
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CuarRPy, G., on influence of silicon on expansion and transformation points 
of steel. 1913, ii. 682. 

on influence of silicon on solubility of carbon in iron. 1914, i. 725. 
on melting-point of coal. 1921, i. 385. 
on microscopic cavities in steel ingots. 1920, i. 724. 
on the oxidation of coal. 1917, i. 309. 
on production of sound ingots. 1915, ii. 285. 
on rate of evolution of gases from heated steel. 1911, ii. 594, 
on rupture of steel rails. 1920, i. 745. 
on separation of carbon as graphite in silicon steels. 1913, ii, 683, 
on specifications for aircraft. 1919, i. 688. 
elected member. 1919, i. 2. 

Cuarpy, G., and A, Cornu-THENARD— 

Paper on “ Researches on the iron, silicon, and carbon alloys.” 1915, 

i, 276; critical points in alloys only slightly carburised, 277; critical 
points in the alloys containing 0.35 to 0.40 per cent. of carbon, 285; the 
precipitation of graphite in dead soft and medium hard silicon steels, 286 ; 
critical pointsin steels containing 4 per cent of silicon which have undergone 
graphite transformation, 292 ; independence of the A, and A, points, 298 ; 
influence of silicon on the solubility of carbon in iron, 294; critical points 
in irons containing variable percentages of silicon, 296 ; summary, 301.— 
Correspondence: W. H. Hatfield, 303 ; T. Turner, 303 ; G. Charpy (reply), 
304. 


Paper on ‘‘ New experiments on shock tests and on the determination 

of resilience.” 1917,ii. 61; introduction, 61; preliminary determinations, 
64; preparation of series of bars having equal resilience, 66; influence of 
different variables which may intervene in shock tests, 78 ; report of test 
carried out in 1914 at the Conservatoire National des Arts et Métiers, 96. 
—Discussion : W. Rosenhain, 105; J. O. Arnold, 106; E. A. Allcut, 108 ; 
H. H. Ashdown, 111; E. H. Saniter, 111; W. H. Hatfield, 112; F, 
Rogers, 114; J. 8. G. Primrose, 115.—Correspondence : J. 8. G. Primrose, 
116; G. Charpy and A. Cornu-Thenard (reply), 118. 

CHARRINGTON, DALE, and Co., on fuel economy. 1919, ii. 126. 

CHARTRES, CHARLES BotHwick, electéd member. 1919, i. 2. 

Cuasz, E. I., on making of pattern plates. 1915, ii. 270. 

Cuase, 8. H., on cupola practice. 1911, i. 592. 

Cuater, G. W., on tungsten mining in Burma. 1915, ii. 220. 

CHAUDRON, G., on action of steam oniron. 1914, ii. 386. 

CHAUTARD, J., on origin of petroleum. 1915, i. 518; 1916, i. 316, ii. 403. 
on search for petroleum. 1919, ii. 476. 

CHAUVENET, R., on blast-furnace calculations. 1912, i. 496; 1915, i. 545. 

CHAUVENET, S. H., on Portland cement as a substitute for fireclay. 1913, 

i. 529. 

CHEDLER, RopEeRT Brnps, elected member. 1921, ii. 9. 

CHEGWIDDEN, W. M., on sampling of blast-furnace slags. 1921, i. 408. 

CHENEVEAU, C., on magnetic properties of manganese steels. 1917, ii. 445. 

CuEney, C. A., jun., on iron ore in the United States. 1915, ii. 218. 

CuEeney, E. J., on electric driving of rolling-mills. 1912, i. 527. 
on rolling-mill engines. 1913, i. 638. 

CuEnry, H. W., on electric winding installations. 1912, ii. 572. 

CuEsNav, G., on estimation of vanadium. 1912, ii. 626. 
on gases in collieries. I911, i. 571. 

Curvassus, R., on apparatus for gas analysis. 1911, i. 690. 
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CHEVENARD, P.— 
Paper on ‘“‘ The characteristic curves of the heat treatment of steels.” 
See Portevin, Albert M. 
on elasticity of carbon steels. 1918, i. 538. 
on the.differential dilatometer. 1918, i. 539. 
on-dilatation and contraction of iron nickel alloys. 1914, ii. 365. 
on hardening of steel. 1919, ii. 525; 1921, ii. 400. 
on high-nickel steels. 1915. i. 609. 
on influence of cementite on expansion of steel. 1917, ii. 446. 
on influence of rate of cooling. 1917, ii. 422; 1918, ii. 483. 
on specific volumes of nickel steels. 1914, 11. 383. 
on thermal analysis of steel. 1921, 1, 443. 
on torsional elasticity of nickel steel. 1921, i. 457. 
on viscosity of steel at high temperatures. 1920, i. 733. 
elected member. 1919, ii. 2. . 
Curw, ARTHUR SYDNEY, elected member. 1918, ii. 2. 
CurKasuich, M., on meteorites. 1913, i. 518. 
Cuitp, WALTER Haypbn, elected member. 1917, i. 2. 
Cumpe, H. S., on coal in Nottinghamshire and Derbyshire. 1914, i. 598. 
Curups, W. H., on coal tar products. 1916, ii. 402. 
CuHIverS, Franots Eric, elected member. 1920, i. 2. 
CuIveRs, FREDERICK Howarp, elected member. 192], i. 2. 
CHLEBNIKOw, K. C., on maneaneze ore in the Ukraine. 1919, i. 621. 
CHLEBUS, P., on iron ore in Czecho-Slovakia. 1920, ii. 309. 
CHo-YANG, on Chinese blast-furnaces. 1912, i. 504. 
CHOLMELEY, N. G., on petroleum in Burma. 1913, i. 553. 
CHopra, NaRAIN Das, elected member. 1919, i. 2. 
CHoruton, A. E. L.— 
Paper on “‘ A new type and method of construction of large gas-engines.”’ 
1912, ii. 157; comparison between large gas-engine and steam-turbine, 
157; limitations of large gas-engines: (a) unreliability, 158; (b) high 
first cost, 166; improved type ‘of gas-engine, 168.—Discussion: A. 
Greiner, 176; F. Springorum, 177; A. Lamberton, 177; T. C. Hutchin- 
son, 178; W. Dixon, 179; J. W. B. Stokes, 180; A. Greiner,182; A. E. L. 
Chorlton (reply), 183.—Correspondence : R. Bechtel, 185; A. Gouvy, 186: 
on gas-engines. I911, i. 562; 1913, i. 468. 
on gas power in collieries. 1912, i. 485. 
Curisp, G., on coke industry of Great Britain. 1916, i. 313. 
CHRISTIANSON, P., on peat fuel of Lake Superior district. 1914, ii. 290. 
Curistin, MALCOLM GRAHAME, elected member. 1912, ii. 5. 
CurisTmas, EK. B., on use of pulverised coal. 1919, i. 124. 
CuristoPHER, J. E., on by-product recovery. 1913, i. 548; 1914, i. 617. 
Cuuss, I, W., on aluminium alloy castings. 1914, ii. 333. 
on cleaning castings. 1911, i. 604 
on Denison-Korte briquetting machine. 1913, i. 609. 
Cuuss, L. W,, on electro-percussive welding. 1915, i. 593. 
CuuRCcHILL, F, A., jun., on an American steel foundry. 1915, i. 567. 
CHURCHWARD, on welding of chrome steels. 1920, ii, 376. 
Cramer, A.— 
Paper on “The iron ore deposits of Central Italy.” 1911, ii. 390; 
aim and scope of paper, 390; Versilia district, 392; district of Campiglia 
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Crampt, A. (continued)— 


Marittima, 394; district of Massa Marittima, 396; the Orbetello district, 
ies ; the Civita Vecchia district, 404 ; generalsummary, 407 ; conclusions, 


Cromrt, GIovANNI, elected member. 1911, i. 2. 
CrrKEL, E., on graphite. 1912, i. 456. 
Cramer, G. H., on cupro-nickel steel. 1913, i. 671. 
on induction electric furnace. 1921, i. 425. 
on iron, nickel, and copper alloy. 1912, i. 587. 
CrapuaM, F. T., on foundry costs, 1918, i. 509. 
CLAPIER, on methods of working in collieries. 1911, i. 567. 
on water-flush packing. 1911, i. 567. 
Cuapp, C. H., on coal in Vancouver Island. 1913, i. 541. 
Crapp, F. G., on geology of Cement oil-field. 1920, ii. 331. 
on geology of petroleum. 1912, ii. 494. 
on natural-gas in United States. 1913, ii. 558. 
on origin of iron ore. 1916, ii. 374. 
on origin of petroleum. 1916, ii. 404. 
on petroleum in Canada. 1916, ii. 404. 
on petroleum in South America. 1918, ii. 456. 
on properties of petroleum. 1915, ii. 246. 
CLARK, ALBERT, elected member. 1920, i. 2. 
Ciark, A. M., on heat treatment furnace for gun forgings. 1919, ii. 511. 
CLARK, CHARLES EDwarRpD Cripps, elected member. 1917, ii. 2. 
CuarK, C. S., on iron ore in the United States. 1915, ii. 218. 
CLARK, Dante, elected member. 1918, i. 2. 


CuaRk, E. B., on electric furnaces in the steel foundry. 1914, ii. 328, 341 ; 
1917, i. 359. 
CLARK, Epwin Kitson, elected member. 1918, ii. 2. 
CrarK, F. R., on analyses of American coals. 1917, i. 309. 
CLARK, Henry, elected member. 1919, ii. 2. 
CxiarK, H. H., on accidents caused by electrical installations in mines. 1912, 
ii. 509. 
on electric equipment of collieries. 1913, i. 569; ii. 565; 1917, ii. 383. 
on electric safety-lamps for mines. 1913, ii, 569; 1914, i. 628; ii. 313. 
on electric switches for gaseous mines. 1914, i, 624. 
on explosives in collieries. 1916, 1. 325. 
on gasesin mines. 1912, ii. 515. 
on ignition of mine gases by incandescent lamps. 1913, ii. 570. 
on material for insulating purposes in mines. 1914, i. 623. 
on mine surveying. 1912, i. 491. 
Cuark, I. C., on electrostatic ore separation. 1914, ii. 278; 1915, i. 496. 
CuaRK, J., on stressesin steel. 1911, ii. 614. 
CxarK, W., on iron trade statistics of the United Kingdom. 191], i. 692. 
CiarK, W. W., on analysis of ferro-vanadium. 1913, ii. 704; 1915, ii. 331. 
on the exothermic steel process. 1913, ii. 591. 
CuaRKE, E. B., on utilisation of blast-furnace flue-dust. 1914, i. 586. 
CriarKe, F. P., on direct current.compared with three-phase current for driving 
steelworks plant. 1920, i. 254. 
CuarKe, H. E., on meteorites in India. 1911, ii. 484. 
CuarKke, H. H., on calorific value of solid fuels. 1913, i. 534. 


lviil NAME INDEX. 


Care, J. R., on radiology applied to testing. 1921, i. 458. 
Cuarxe, T. C., on American by-product coke industry. 1916, ii. 401. 
CuarKson, W., on oilin Australia. 1921, ii. 355. 

on origin of natural oil. 1921, ii. 354. 
CLasENn, BERNARD, elected member. 1912, i. 2. 
Criavpet, H, H., on molybdenite in Norway. 1917, i, 286. 
CLAUGHTON, Sir G. H., obituary notice of. 1921, ii. 325. 


Crayton, B. C., on influence of temperature on hysteresis loss in iron. 1912, 
li. 599 


Crayton, GC. Y., on polishing of metal sections. 1921, i. 466. 
on flaky and woody steel. 1919, i. 692. 
on occurrence of pro-eutectoid ferrite. 1920, ii. 390. 
elected member. 1919, ii. 2. 

CLAYTON, MELVILLE GRAHAM, elected member. 1919, i. 2. 

CLaxTon, CHaRLes WiLtraM, elected member. 1920, ii. 3. 


CuEAves, H. E., on estimation of carbon i iniron and steel. 1914,ii. 391; 1916, 
i. 399. 


on iron-carbon system. 1916, i. 386. 
Cieaa, R. I., on cold drawing of Bessemer steel. 1919, ii. 519. 
CLELAND, W., on testing castiron. I911, i. 645. 
CLELAND, WILLIAM LAUDER, elected member. 1914, i. 2. 
CLEMENT, on petroleum in the Dutch Kast Indies. 1911, i. 554. 
CLEMENT, J. K., on coal-dust experiments. 1914, ii, 312. 
on coal resources of Holland. 1913, ii. 538. 
on coal-dust explosion tests. 1913, ii. 571. 
on combustion tests of coal. 1915, i. 504. 
on gasesin mines. 1914, i. 632. 
on inflammability of mine-gases. 1917, ii. 385. 
on prevention of corrosion. 1912, ii. 609; 1913, ii. 691. 
on water-gas. I911, ii. 522. 
CLEMENTE, A., on analysis of tinplate. 1917, ii. 466, 
on stripping galvanised iron. 1917, ii. 430. 
CiEemMeEnts, F.— 
Paper on “ British blast-furnace practice.” 1920, i. 125; chemical 
balance-sheets, 127; thermal balance-sheets, 128; schedule of blast- 


furnace data, 141 ; bibliography, 144.—Discussion : 215.—Correspondence : 
222; F. Clements (reply), 230. 


elected member. 1920, ii. 3. 
CLEMENTS, JoHN ARTHUR, elected member. 1913, i. 2. 
Cements, J. M., on petroleum in Japan. 1919, i. 643. 
CLENNELL, J. E., on aluminium dust analysis. 1917, ii, 469. 

on molybdenum. 1914, ii. 272. 
CLERK, Sir D., on coal conservation. 1920, i. 689; 1921, i. 380. 

on gas fuel. 1920, ii. 339. 

on internal combustion engines. 1913, ii. 563. 
CierKE, Aucustus Bastu Hout, elected member. 1912, ii. 5. 
CLEVENGER, G. H., on influence of copper on steel. 1914, i, 729. 
CLEWELL, C, E., SPAN Ey of foundries. 1913, i. 615. 

on lighting of rolling-mills. 1918, i. 522. 

on use of lifting magnets. 1915, i. 566. 
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Curr, A., on the manufacture of refractory materials. 1917, i. 392. 
Curr, JosEPH, obituary notice of. 1914, i. 553. 
Currr, Josnrn, T. T., elected member. 1917, i. 2. 
Cuirrorp, J. O., on vanadium ore deposits in New Mexico. 1912, i. 442. 
CurrrorD, W., on ventilation of collieries. 1914, i. 627. 
Curt, StprHEeN Nice elected associate. 1917, ii. 5. 
transferred to membership. 1920, i, 7 
Curve, R., on practice and cost of stone dusting. 1914, i. 629. 
CLo&z, on origin of petroleum. 1912, i. 473. 
Cioup, CepRic CHARLES, elected member. 1919, i. 2. 
Cioup, T. C., on measurement of blast-furnace gases. 1913, ii. 582. 
Ciovau, C. T., on coal in Scotland. 1920, i, 692. 
Ciouau, Humpnry, elected member. 1919, ii. 2 
Croup, F., on heating curves of quenched and cold-worked carbon steels. 
1918, ii. 501, 
Curr, C. C., on history of steel rails. 1914, ii. 374. 
Coap-Pryor, E. A., on testing refractories. 1918, ii. 133; 1919, ii. 466. 
Coaptey, E. A., on high-temperature resistance furnace for laboratory work. 
1918, i. 557. 
CoapmMan, J., on specifications for castings for motor-cars. 191], ii. 612. 
Coates, F. D., on lighting of collieries. 1911, i. 574. 
Cogs, J. W.— 
Paper on “ The influence of impurities on the corrosion of iron.” 1911, 
i. 170; conditions of rusting, 170; author’s experiments, 171; the 
plenes of films, 176; other impurities, 177; iron and carbon, 178; 
manganese compounds, 180; metal against metal, 182; microscopical 
examination, 184; experiments with ferroxyl, 185; . summary, 189.— 


Discussion : E. H. Saniter, 191.—Correspondence: A. 8. Cushman, 191 ; 
E. F. Law, 192; J. E. Stead, 193. 


on by-product recovery. 1914, ii. 293. 
on composition of blast-furnace slag. 1911, i. 590. 
on corrosion of iron. 1914, i. 733. 
on deterioration of coke ovens. 1916, i. 312. 
on influence of carbon on the corrodibility of iron. 1912, i. 294. 
on smoke prevention in ironworks. 1914, ii. 287. 
on temperature measurements in preparation of fireclay. 1917, i. 293. 
on thermal conductivity of refractory materials. 1915, ii. 228. 
on thermal expansion of silica, 1921, ii, 342. 
on utilisation of low-grade fuels. 1917, ii. 362. 
on welding up of blowholes in steel. 1913, i. 79. 
Coss, V., on atomic weights of metals. 1911, i. 670. 
Cozeti, A., on pseudo-liquation in a steel ingot. 1914, i. 681. 
CoxstetcH, H. R., on autogenous welding. 1912, i. 552. 
Cosientz, W. W., on radiation constants. 1919, ii. 468. 
Cozurn, F. G., on manufacture of chains. 1916, i. 365; 1917, i. 385. 
on oxy-acetylene welding. 1914, ii. 361. 
Cocurane, A. O., on Ormesby blast-furnace’s thirty-eight years’ record. 
1915, i. 553. 
CocHRANE, GHEALD DoveLas..— 


Paper on ‘“ The importance of coke hardness.” 1918, i. 141; hardness- 
testing machine, 141; diagrams of coke hardness and drivings, 144; 
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CocHRANE, GERALD DOUGLAS (continued)— 1b 


results of some experiments, 145; appendix, 148; bibliography of principal 
articles dealing with physical properties and tests of coke, 149 ; additional 
figures of production, 200.—Discussion : W. A. Bone, 202; E. Adamson, 
203; J. E. Stead, 200, 204; D. Sillars, 204; G. W. Hewson, 205; J. ite 
Harrison, 206; J. 8. Hollings, 207; C. H. Ridsdale, 207; H. Louis, 208; 
G. D. Cochrane (reply), 209; Correspondence: G. H. Gibbs, 213; J. E. 
Stead, 214; G. D. Cochrane (reply), 219. 

on blast-furnace practice. 1920, i. 216. 


elected-member. 1918, i. 2. 


Cocurane, R. D., on gases in collieries, 1911, i. 571. 

CockzurN, Sir Joun ALEXANDER, K.C.M.G., elected member. 1916, i. 2. 
Cocina, A. T., on gas-engine practice. 1914, i. 620. 

Cocks, Howarp, elected member. 1920, i. 2. 

Copy, G. H., on coal in Illinois. 1920, ii. 326. 

Coz, F. L., on organising for munitions manufacture. 1917, i. 428. 

Coz, H. L— 


Paper on “The influence of the metalloids on properties of cast iron, 
1913, i. 361 ; influence of silicon on cast iron, 361 ; influence of manganese 
on cast iron in the presence of silicon, 364; influence of sulphur on cast 
iron containing silicon, 365 ; influence of phosphorus on cast iron contain- 
ing silicon, 367; microstructure of the cast irons, 368; pyrometric results, 
370 ; summary, 372.—Correspondence : EK. Adamson, 373 ; W. H. Hatfield, 
377; F.C. A. H. Lantsberry, 377; H. I. Coe (reply), 378. 
on heat-treatment of steel. 1921, ii. 391. i 
on heating and cooling curves of manganese steel. 1913, ii. 199. 
on influence of manganese on castiron. 1911, i. 667. 
on influence of phosphorus on iron. 1914, i. 726. 
on influence of sulphur on cast iron. 1912, ii, 583; 1913, i. 159, 163. 
elected member. 1912, i. 2. 


Cory, 8. C., on power supply‘in steelworks. 1913, i. 637; ii. 632. 

Corry, F’. P., on use of pulverised fuel. 1918, i. 480. 

Corrtn, S, M., on wear of street car wheels. {911, ii. 619, 
Corriy, W. C., on water-cooled equipment in open-hearth practice. 1919, 


i. 663. 


CoaGERSHALL, G. W., on corrosion. 1921, i. 470. 
Cocuith, W. H., on laboratory appliances. 1912, ii. 622. 


on microscopic analysis of ores. 1920, ii. 312. 


CoGHLAN, CHARLES St, JoHN, elected member. 1914, i. 2. 
Conan, J. J.— 


Paper on “'The woody structures of fractures of transverse test pieces 
taken from special steels.” 1919, ii. 187; tests on molybdenum steels, 
191; tests on various special steels, 194; transverse tests on nickel steels, 
195; conclusions, 200.—Discussion (conjointly with paper by Mr. Portevin): 
Sir R. Hadfield, 211, 222; E. H. Saniter, 211; W. H. Hatfield, 212; 
J. J. Cohade, 212; F. Giolitti, 213; T. M. Service, 214; Cosmo Johns, 
215; J. E. Stead, 216; J. H. S. Dickenson, 217; F. Rogers, 219; W. 
Rosenhain, 221.—Correspondence: A. P. Hague, 223; H. Le Chatelier, 
223; A. McCance, 225; J. J. Cohade (reply), 225. 


ConEN, BARNETT, elected member. 1916, i. 2. 
CoHEN, E., on metastability of metals. 1914, ii. 368; 1915, ii. 320. 
Conn, F., on application of magnesite to manufacture of crucibles for thermit. 


1914, ii. 282. 
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Cousn, J. B., on oil shale in Yorkshire. 1912, i. 473. 
Coxsr, E. G., on column-testing machines. 1913, i. 656. 
on determination of stresses in materials. 1912, i. 567. 
on effect of holes on-stress distribution. 1920, ii. 381. 
on effects of scratches in materials. 1921, ii. 399. 
on optical methods for observation of stress distribution. 1913, i. 663. 
on tension tests. 1921, i. 456. 
Cou ¥ Sorrano, Jam, elected member. 1914; ii. xix. 
CotcLouGH, Tom PrEacsu, elected member. 1921, ii. 9. 
Cous, E. L., on signalling in collieries. 1912, ii. 517. 
Cots, G. A. J., on Irish coal reserves. 1921, i. 382. 
Cotemay, A. P., on iron ore in Canada. 1913, ii. 503. 
on nickel ore.’ 1914, ii. 272. 
CoLemay, E. P., on blowing engines. 1911, i. 581. 
on gas-engines. 1911, i. 562. 
CotEemay, F. C., on electrical equipment of collieries. 1915, i. 532. 
Coteman, W. H., on coal-tarindustry. 1916, ii. 403. 
Coxzs, G., on hardening steel. 1911, ii. 598. 
Cotzy, H. E., on zirconia. 1921, ii. 340. 
Cottart, L., on distribution of gas in steel ingots. 1916, ii. 434. 
Cottey, A., on production of sound steel ingots. 1915, i. 82. 
CoutiierR, A. J., on coal in Washington. 1914, i. 602. 
on petroleum in Wyoming. 1920, ii. 332. 
CoLLINET, GEORGE, elected member. 1914, ii. xix. 
Cotttns, A. L., on classification of steel. 1921, ii. 408. 
Cottins, B. R. T., on uses of petroleum. 1911, ii. 518. 
Cottins, E., on specifications for pig iron. 1911, ii. 556. 
-Cottins, E. F., on heat-treatment furnaces. 1921, i. 436, 437; ii. 387. 
Cottixs, G. E., on origin of iron ore. 1913, ii. 494. 
Couuins, H. R., on use of pulverised coal. 1919, i. 636. 
Cotuis, FREDERICK, elected member. 1918, i. 2. 
Cotiit, BERNARD, elected member. 1920, ii. 3. 
Cottorp, G. L., on operation of cranes. 1921, ii. 362. 
Cotman, H. G., on work of the Joint Refractory Materials Committee. 1917, 
i. 292. 
Coutnz, C., on use of fused quartz in the laboratory. 1911, ii. 667. 
CoLonnertt, G., on properties of nickel steel. 1916, ii. 454. 
CoLtquHotn, W., on coke-oven practice. 1919, i. 640. 
on waste heat type of coke-ovens. 1914, ii. 48. 
CoLvER-GLAUVERT, E., on iron and nitrogen. 1912, ii. 228. 
on magnetic properties of nickel and manganese steels. I912, ii. 
598. 
ConvER-GLAUERT, E., and $8. Hibpert.— 

Paper on “The magnetic properties of some nickel steels, with some 
notes on the structures of meteoric iron.” I9I11, i. 375; historical and 
introductory, 375; methods of research: (a) methods of magnetic 
investigation, 380; (b) the materials and their treatment, 382 ; magnetic 
properties of the alloys, 384; consideration of the results, 397 ; metallo- 

_ graphic structures of nickel steels and meteoric irons, 404 ; conclusions, 
406; bibliography, 407.—Oorrespondence: C. Benedicks, 408; A. A. 
Knowlton, 409; KE. Colver-Glauert (reply), 410. 
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CotveR-Guavert, E., and 8. HInpErt (continued)— ; 
Paper on “ The thermal-magnetic transformations of 25 per cent nickel 

steel.” 1912, ii. 295; reference to previous research, 295 ; object of first 

experiments, 296; hysteresis loop, 299; allotropy and magnetic proper- 

ties, 301. 
CoLviLuE, D., on failures of heavy boiler shell plates. 1914, i. 301. 

obituary notice of. 1916, ii. 361. : 
CotviLuz, D., elected member. 1917, ii. 2 
CoLVILLE, JoHN, elected member. 1920, i. 2. 
Cotvitue, Norman Rosert, elected member. 1920, i. 2. 
Couyin, F. H., on manufacture of shells and fuses. 1916, ii. 446. 

on testing of ball-bearings. 1915, i. 613. 
Conyocorssses, G. M., on manufacture of nickel-copper steel from Sudbury 

ores. 1918, ii. 475. 

Comité pes Forges, reception of members by. 1921, ii. 303. 

vote of thanks to. 1921, ii. 13. 
Comstock, G. F., on alumina inclusions in steel. 1916, i. 350; ii. 434, 

on deep etching of steel rails. 1921, i. 465. 

on effect of nitrogen on steel. 1920, i. 745. 

on effect of titanium on steel. 1915, i. 606. 

on inclusions in steel. 1917, i. 372, 395. 

on microstructure of iron deposited by electric are welding. 1919, i. 694. 

on occurrence of titanium nitride in steel rails. 1915, i. 608, 

on sulphides in steel ingots. 1916, i. 357. 

on transverse fissure-rails and high-phosphorus streaks. 1919, 1. 687. 

elected member. 1918, ii. 2. 
Comstock, H., on concentration of iron ore. 1912, 1. 449. 

on magnetic separation of iron ore. 1915, i. 496. 
Conacuer, H. R. J., on Scotch oil shale industry. 1916, ii. 404. 
Conant, A. F., on economics in malleable iron foundry. 1920, i. 711. 
Conant, J. B., on estimation of chromium and vanadium. 1916, ii. 468. 

on estimation of nickel. 1917, i. 422. 

on titration of vanadium. 1916, i. 401. 
Conarron, A. N., on heat treatment of steel. 1921, i. 440; ii. 391. 
Conox.in, B. M., on methods of working iron ore. 1912, ii. 461. 
Connpit, D. D., on moulding sand. 1912, ii. 546. 

on petroleum in the United States. 1916, ii. 405. 
Cons, E. F., on annealing of steel castings. 1912, ii. 575. 

on cast steel locomotive frames. 1913, i. 651. 

on casting iron piston rings. 1919, i. 659. 

on defective steel stern-frame. 1912, ii. 589. 

on electric furnaces in United States. 1919, ii. 498; 1921, i. 413. 

on electric heat-treatment furnaces. 1921, ii. 387. 

on electric steel industry. 192], i. 426. 

on ferro-manganese in Germany. 1917, i. 367. 

on history ofiron, 1914, ii. 324. 

on history of iron ore mining. 1914, ii. 277. 

on influence of annealing on structure of steel castings. 1913, ii. 639, 

on influence of vanadium in steel castings. ‘1913, i. 672. 

on the Ludlum electric furnace. 1918, i. 515. 
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Conk, E. F., on manufacture of pig iron from scrap steel, 1918, i. 495. 

on manufacture of shells from cast steel. 1917, i. 389. 

on manufacture of steel castings. 1913, i. 614; ii. 601, 603... 

on nickel products. 1920, ii. 374. 

on properties of nickel-steel castings. 1913, i. 671. 

on properties of steel castings. 1914, ii. 364; 1916, ii, 424. 

on remelting high-speed steel scrap. 1919, ii. 512. 

on steel anchors for ships. 1917, i. 390. 

on steel foundry practice. 1916, i. 340; 1917, i. 355. 

on steel slags. 1917, ii. 413. 

on structure of steel castings. 1916, ii. 447. 

on use of liquid fuel for cupolas. 1915, ii. 269. 

on use of microscope in study of metals. 1944, i. 716. 

on use of silico-manganese for steel castings. 1920, i. 711. 
ConrBEar, W., on methods of working iron ore. 1912, ii. 461. 
ContncK, O, Dz, on atomic weight of nickel. 1914, ii. 382, 
Contey, J. E., on extraction of vanadium from cuprodescloizite. 1919, ii. 463, 

on recovery of vanadium from vanadinite. 1919, ii. 463. 
Conner, E. T., on surface subsidence in mining. 1911, ii. 526. 
ConnLey, A., on rolling-mill equipment. 1915, ii. 290. 
ConnoLty, JAMus, elected member. 1911, i. 2. 
Connor, G. R., on gasesin mines. 1912, i. 488. 
Conover, W. B., on electric annealing furnaces. 1916, ii. 441. 


Conrap, W., on manufacture of ferro-silicon in the electric furnace. 1912, 
ii. 561, 


-Conrapson, P. H., on estimation of sulphur in petroleum. 1913, ii. 709. 


Constantine, EH. G., on production of steel direct from ore. 1914, i, 392. 
Conrancint, P., on graphite deposits of Madagascar. 1913, i. 529. 
ConrzeEn, H., on blast-furnace gas meters. 1912, i. 501. 
Cook, E. B., on blast-furnace practice. 1912, ii. 522. 
Cook, E. §., on blast-furnace construction in Pennsylvania. 1914, ii. 317. 
Cook, F. G., on tests of castiron. 1921, i. 450. 
Cook, F. J., on properties of cast iron. 1914, i. 702; 1915, i. 595. 
on tests of cast iron. 1917, i. 354, 393. 
on working of cupolas. 1913, ii. 595. 
Cook, G., on tensile properties of steel. 1913, ii. 653. 
Cook, JosEPH, obituary notice of. 1915, i. 457. 
Coox, Maurice, elected associate. 1919, i. 6. 
Cook, W. H., on annealing of castings. 1920, 1. 733. 
Cooxs, C. J. B., on coal handling. 1913, i. 577. 
on testing machines. 1918, ii. 494. 
Cooke, Henry Arrkny, elected associate. 1919, i. 6. 
Cooxe, H. E., on metallography. 1916, i. 386. 
Cooxn, L. H., on mine surveying. 1913, ii. 513. 
CooripGx, W. D., on properties of tungsten and molybdenum. 1912, i. 589. 
Coomaraswamy, A. K., on Indian iron and steel of ancient origin. 1912, 
i L7G. 
on Sinhaleseiron and steel. 1912, i. 150. 
Coomus, AnruuR Netms, elected member. 1919, ii. 2. 
Coon, J. M., on preparation of china clay. 1917, i. 304. 
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Cooprrr, ARTHUR— 


Presidential Address. 1912, i. 31; introductory remarks, 31; improve- — 


ments during 1871-1910 in Bessemer and open-hearth processes, 33; 
by-product coke-ovens, 39; blast-furnaces, 40; steelworks, 42 ; output 
of ingots in the world in 1880, 1890, 1900, 1910, 48, 49 ; output of finished 
steel products in 1910, 50. 
on Belgian iron and steel industry and the Great War. 1919, i. 44. 
on electric furnaces. 1912, i. 92, 
on electrically driven rolling-mills. 1913, i. 90. 
on fixed furnaces versus tilting furnaces. 1913, 11. 244. 
on hardening and tempering of high-speed tool steel. 1915, ii. 38. 
on influence of elements on tenacity of basic steel. 1918, ii. 57. 
on influence of nitrogen on iron and steel. 1915, ii. 104. 
on present-day furnaces.. 1913, i. 205. 
on production of sound ingots. 1913, i. 68; 11. 293. 
on alteration of bye-laws. 1915, ii. 3. 
on Council Report and Accounts. 1913,1. 17. 
reply to votes of thanks by. 1912, i. 26, 30. 
speech at dinner by. I911,i. 489; 1913, 1. 481; ii. 442. 
vote of thanks by. 1912, i. 29; ii. 9; 1913,i. 21, 28; 1914,1.19; 1915, 
i. 34, 
Coorrmr, AntHuUR H., obituary notice of. 1914, i. 553. 
Cooprr, D. L., on gas-engines versus steam turbines. 1917, 11. 382. 
elected member, 1912, ii. 5. 
.CoopER, EBENEZER ELtAs, obituary notice of. 1916, ii. 361. 
Coormr, G. StanLEY— 

Paper on “The by-product coking industry and its relation to the 
manufacture of iron and steel.” 1914, ii 17; main points of difference 
between several systems of coketovens now in use, 19; the Koppers 
regenerative coke-oven, 20; the Koppers regenerative gas-oven, 25; the 
Koppers combination oven, 26; the carbonisation of coal in coke-ovens, 
30; preparation of the coal for the ovens, 33; recovery of by-products, 
34; use of coke-oven gas in iron and steel works, 40; Appendix I, 42; 
Appendix II, 46.—Correspondence: W. Colquhoun, 48; G. 8. Cooper 
(reply) 50. 
on by-product coking. 1913, ii. 548; 1914, i. 607; 1915, i. 515. 
on coke industry with regard to the war. 1916, i. 313. 
on ior iss and use of power and its relation to fuel economy. 1916, 

ii. : 
elected member. 1914, ii. xix. 

Coorrr, M. D., on shot-firing. 1917, i. 335. 

Copaux, H., on utilisation of low-grade fuel. 1919, ii. 471. 

Corn, B. G., on rock drills. 1911, i. 526. 

Corz, W. C., on explosives and blasting. 1912, ii. 510; 1916, ii. 413. 
CopmMan. 8. M., on use and properties of ferro chrome. 1914, i. 731; ii. 341. 
Corp, H. E., on determination of benzol and toluol in coal-gas. 1917, ii. 469. 
Coprren, E.— 

Paper on ‘“‘ The manufacture of coke in Belgium.” 1913, ii. 22; intro- 
duction of retort-ovens and history of their development, 33 ; description 
of Coppée and Solvay coke-ovens, 35; cost of a ton of coke at various 
stages in the development of coke-ovens, 47; by-product recovery, 48.— 
Discussion: A. Hutchinson, 54; J. H. Darby, 55; Greville Jones, 55; 
T. Turner, 56; A. Greiner, 56; P. N. Hambly, 57. 
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CoqueEvanot, HeEnnt, elected member. 1915, ii. 2. 
CorzBeEtt, CLAUDE CAMPBELL Groran, elected member. 1918, ii. 2. 
Corsert, E. E., on pickling steel. 1919, i. 680. 
Corsiav, J., on multiple casting of smallingots. 1912, ii. 564. 
Corstno, O. M., on specific heat of metals. 1912, ii. 607. 
Corben, S., on core-making. 1921, i. 415. 
Corps, R., on smelting low-grade manganiférous ore. 1917, ii. 390. 
Cork, J. A., on utilisation of surplus gas. 1919, ii. 481. 
Cortert, G. S., on electrical equipment of collieries. 1917, ii. 383. 
Cormack, J. D., on combustion chart for checking analyses of gas. 1914,i. 749. 
CornELivs, W., on separation of chromium and manganese. 1913, ii. 701. 
CoRNELL, S., on blast-furnace calculations. 1945, i. 545. 
on coating of metals. 1921, i. 449. 
on elastic development of steel. 1920, ii. 375. 
on electric and open-hearth furnace methods. 1915, ii. 280. 
on heat balance of the open-hearth furnace. 1913, ii. 615. 
on working efficiency in steel manufacture. 1916, ii. 439. 
CoRNELOUP-KORGANIANTZ, T., on Caucasian oilindustry. 1913, i. 552. 
CorRNING, CHRISTOPHER, elected member. 1913, i. 2. 
CoRNTHWAITE, Haypn, elected member. 1917, ii. 2. 
Cornu-THENARD, A., on development of critical points of iron by addition of 
silicon. 1913, ii. 683. 
on impact testing machines. 1914, i. 707. 
on impact tests. 1917, ii. 437; 1920, i. 742; 1921, i. 456. 
on influence of silicon on expansion and transformation of low-carbon 
steel. 1913, ii. 682. 
on influence of silicon on solubility of carbon iniron. 1914, i. 725, 
on separation of carbon as graphite in silicon steels. 1913, ii. 683. 
elected member. 1921. ii. 9. 
Paper on “‘ Researches on the iron, silicon, and carbon alloys.” See 
G. Charpy. 
Paper on “ New experiments on shock tests and on the determination 
of resilience.”” See Charpy, G. 
Corral, J. I, DEL, on iron orein Cuba. 1912, i. 440. 
Corsz, W. M., on foundry costs. 1913, ii. 610. 
Cortese, E., on coal deposits of Ogliastra. 1911, ii. 507. 
oniron orein Italy. 1911, ii. 472. 
. CorvistER, E., on haulage in collieries. 1913, i. 574. ; 
Costs, E., on origin of petroleum. 1912,i.472; 1915, i. 519. 
Costx, J. H., on thermometry. 1913, i. 533. 
_ Coster, A. V., on Crossley’s open-hearth suction-gas plant. 1914, i. 617, 
on gas-engines. 1913, i. 567; 1914, i. 620. 
Corram, Harry DurHam, elected member. 1913, i. 2, 
Corrs, on explosions in collieries. 1911, i. 574. 
Correr, G. DE P., on coalin Upper Burma. 1915, i. 508. 
on meteorites. 1913, i. 518. 
Corrre.t, F. G., on helium from natural gas. 1919, ii. 479. 
on oxygen enrichment of blast. 1920, ii. 346. 
on work of U.S. National Research Council. 1919, i. 139. 
Couxsy, H., on transportation of iron ore. 1914, i. 582. 
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Covutson, J., on electrolytic pickling and its effects on physical properties of 
steel. 1919, i. 680. : : 
Counson, R. H. A., on handling material in ironworks. 1916, i. 333. 
Coun, S. R., on tinplate rolling-mill practice. 1915, i. 592. 
Covrtor, H., on explosions in collieries. 1911, i. 574. 
Cournot, J., on annealing of electrolytic iron. 1921, i. 442. 
Court, J., on miners’ nystagmus. 1913, ii. 573. 
CourtHor#, T. F., on electric equipment of collieries. 1912, ii. 509. 
Cousin, P. A. J., on grate for gas-producers. 1917, i. 329. 
Coutaane, A., on manufacture of ferro-alloys. 1920, ii. 359. 
Covyat, J., on meteorites. 1913, i. 518, 
Coventry, T., on geology of coal. 1912, i. 462. 
Covyirz, P., on determination of nickel. 1917, i. 243. 
Cowan, ANDREW WALLACE, elected member. 1913, i. 2. 
Cows, J. R., on gas-producer plant at Groenfontein tin mines. 1913, i. 563. 
Cowuss, A. H., on production of alumina. 1913, ii. 528. ; 
Cowxry, R. C., on separation of chromium, iron and aluminium. 1911, ii. 662. 
CowreER-Couss, 8. O., on electrolytic iron, 1914, ii. 81. 
on protective metallic coatings. 1912, ii. 579; 1914, i. 700; 1921, ii. 416. 
Cox, A. J., on oxidation of coal. 1912, ii. 479; 1915, ii. 232. 
Cox, H. Jaspzr, on manufacture of cast-steel chains. 1918, 11. 488. 
Cox, J. L., on forging and rolling steel. 1917, ii. 415. 
on stainless steel, 1921, ii. 403. 
Cox, J. S., on ore handling. 1912, i. 445. 
oniron ore in Cuba. 1911, ii. 478. 
‘CoyLz, JouN A., on alloy steel for helmets. 1919, ii. 524. 
elected member. 1919, ii. 2. 
CRABTREE, F’., on sulphur in coal. 1920, i. 691. 
on use of gaseous fuel in furnaces. 1919, ii. 471. . 
elected member. 1913, i. 2. 
Crarts, W. N., on manufacture of electric steel. 1914, ii. 341. 
Craaas, J. W., on hardness tests. 1918, i. 537. 
Craic, HK. H., on origin of oil shales. 1916, i. 316. 
on petroleum in Canada. 1914, i. 610; 1915, i. 521. 
on petroleum in Great Britain. 1918, ii. 455. 
on petroleum in South Africa. 1914, ii. 298. 
on petroleum in Trinidad. 1911, ii. 516. 
CraiG, JOHN, elected member. 1917, ii. 2. 
OratarE, W. A., on use of meteoric iron by primitive man. 1916, ii, 350. 
CraMER, O., on oxy-acetylene welding. 1913, ii. 644. 
Cramp, G. B., on coke-oven gas reheater. 1920, i. 696. 
on direct recovery of flue-dust. 1921, i. 404. 
on wet cleaning of blast-furnace gas. 1919, ii. 485; 1920, i. 707. 
Cranz, W. R., on coalin Alaska, 1915, i. 510. 
on rock drills. 1916, ii. 383. 
CRANFIELD, W., on thermal efficiency of gaseous fuel. 1913, ii. 534. 
CranksuAw, H. M., on methods of mining coal. 1916, ii. 411; 1917, ii. 384. 
Crapo, G. R., on storage of coal. 1915, ii. 254. 
Craven, J. E. H., on moulding machines. 1915, ii, 271. 
CRAVEN, Joun WILLIAM, elected member. 1914, i. 2. 
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Craven, M. B., on calorific value of coal. 1921, ii. 345. 
Craven, Ropert Henry, elected member. 1911, i. 2. 
Cravens, G. W., on electric welding. 1914, i. 697. 
CRAwForD, 0. W., on sulphur in petroleum oils. 1917, ii. 375. 
Crawrorp, H. M., on case-hardening. 1921, i. 435. 
CRAwForD, J., on electric smelting practice at California. 1913, ii. 587. 
CRAWFORD, L., on coal washing. 1919, ii. 482. 
CRawForD, R., on rescue appliances. 1912, i. 490. 
CRAWwForD, W. G., on estimation of titanium. 1912, ii. 625, 
CrEDNER, F., on magnetic properties of iron and steel. 1913, i. 669. 
Creiguton, H. J. M., on corrosion of concrete reinforcements. 1919, i. 699. 
Crema, C., on bauxite in Italy. 1921, i. 372. 
CREMER, JOSEPH, elected member. 1913, i. 2. 
Cremer, R., on coal-dust experiments. 1914, i. 630; 1915, i. 538. 
Crep_et, L., on storage of energy for rolling-mills. 1913, i. 638. 
Cresap, L., on artillery construction. 1916, ii. 446. 
Cretiy, W., on estimation of silicon and manganese. 1914, i. 743. 
on technology of moulding. 1915, ii. 271. 
Cripa, A., on iron ore deposits of Traversella. 1911, ii. 472. 
CRISFIELD, J. A. P., on composition of coal. 1912, i. 462. 
CritcHLey, J. 8., on world’s production of petroleum. 1914, i, 772. 
Critss, B. O., on estimation of vanadium. 1911, ii. 659. 
Crocker, R. W., on electric switches for gaseous mines. 1914, i. 624. 
Crocker, W. J., on estimation of iron and phosphorus in ores, 1913, i. 692. 
Crockett, A, E., on manufacture of cast-steel chain. 1919, i. 659. 
Crort, H. W., on use of refractories in iron and steelindustry. 1914, i. 588. 
Cro.tus, F. J., on pulverised coal. 1921, ii. 346. 
Cromg, L. C., on estimation of sulphur in malleable cast iron. 1921, ii. 420. 
Cromuisu, A. L., on smelting spiegeleisen from slags. 1918, ii. 465. 
Crompton, R. E., on cutting tests of steel. 1920, ii. 384. 
CROMWELL, JOHN C., elected member. 1914, ii. xix. 
Cronk, H. C., on power requirements of rolling-mills. 1918, ii. 480, 
Cronsuaw, H. B.— 
Paper on “‘ Deterioration of refractory materials, with special reference 
to open-hearth practice.” Part I, C.8.M., 1916, vii. 18; introduction, 
18; questions for investigation, 22; open-hearth furnaces, 22; body of 
furnace, 27 ; port-blocks, 33 ; regenerators, 34 ; conclusions, 38. Part II, 
172. 
on curious mineral occurring in a magnesia brick. 1917, i. 297. 
on deterioration of firebricks. 1916, ii. 391; 1917, i. 292. 
on standardisation of refractory materials. 1917, i. 292. 
awarded Carnegie Research Grant. 1914, i. 24; 1915, i. 32. 
Crook, S., on estimation of manganese. 1913, i. 693. 
Croox, SypNEy, elected member. 1918, i. 2. 
Crook, T., on properties and composition of magnesite, 1919, i. 627. 
on refractory materials. 1917, i. 292. 
Crooks, W., on gas-engines. 1920, i. 703; 1921, i. 397. 
obituary notice of. 1921, ii. 328. 
Crooks, H. F., on coal industry of Belgium, France, and Germany. 1921, i. 
383. 
Crossy, F. B., on electric driving of rolling-mills, 1916, ii. 437. 
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CrosBy-Jones, F., on preservation of iron and steel. 1914, 16 dOos 
Crostanp, J. F. L., on failure of a crank-shaft. 1912, i. 564. 
Cross, B. J., on pulverised coal. 1920. ii. 322. 
Cross, R., on cracking of petroleum in the liquid state. 1917, ii. 372.. 
on petroleum by-products. 1917. ii. 376. 
Crossriaxp, A. S., on determination of flash-point of petroleum. 1913, ii. 555. 
on petroleum in California. 1914, ii. 299. 
Crossuey, ALLEN Ewart, elected associate. 1921.1. 5. 
CrossLey, Sir W. J.. obituary notice of. 1911, ii. 452. 
Crovcu, C. H., on lignite as fuel in gas-producers.. 1913, i. 564. 
Crovuss, C. S., on heat treatment of steel. 1920. ii. 372. 
on oil shale in Kentucky. , 1920, ii. 335. 
Crowpy, THomas, elected member. 1919, i. 2. 
Crowe, E., on cost-keeping in steelworks. 1914, i. 677. 
on direct current compared with three-phase current for driving steelworks 
plant. 1920, i. 258. 
on honeycombing in steel. 1915, i. 576. 
Crowe, E. F., on mineral statistics of Japan. 1913, ii. 718, 719; 1914, ii. 402. 
Crowe, H., on cleaning of blast-furnace gas. 1913, i. 587. ; 
on direct current compared with three-phase current for driving steelworks 
plant.. 1920, i. 255. 
on electric driving of rolling-mills. 1913, i. 86, 639. 
on fueleconomy. 1919, ii. 123. 
on open-hearth practice. 1917, ii. 282. 
on rolling-mill practice. 1917, ii. 301, 304. 
Crowe, J. J., on critical ranges of pureiron. 1914, i. 719. 
on equilibrium temperature in carbon steel. 1913, ii. 681. 
on finishing temperatures of steel rails. 1914, ii. 347. 
on transformation points of pureiron. 1913, ii. 682. 
CROWELL, B., on concentration of iron ore. 1913, ii. 519. 
on sampling iron ores. 1913, i. 692. 
CRowELL, W. B., on coke by-products. 1917, ii. 370. 
CRowLEY, J. A., on electric furnaces for steel foundries. 1917, i. 358; 1918, 
i. 505, 
Crow THER, J. A., on coke as boiler fuel. 1917, ii. 371. 
Crozn, W. W. J., on iron ore in the United States. 1911, i. 520. 
on methods of mining iron ore. 1911, i. 527. 
Cruty, J. R., on apparatus for estimation of fire-damp. 1914, i. 631. 
CRUSSARD, L., on colliery explosions. 1913, ii. 570. 
on methods of working in collieries. 1911, ii. 530. 
on ventilation of collieries. 1913, ii. 568. 
on water-flush packing. 1911, i. 567. 
Cusitio, L.— . 
Paper on “ Manufacture and treatment of steel for guns.” 1912, i. 297; 
condit.ons of the steel required for gun construction, 298; melting of the 
steel, 301; heat treatment, 312; hardening and tempering, 320; cooling 
curves and microstructures, 328.—Discussion: A. Greiner, 330; J. M. 
Gledhill, 331; Sir W. H. Ellis, 331; A. J. Capron, 333. 
Paper on “ The manufacture of armour-piercing projectiles.” 1913, ii. 
248; composition of Palliser projectiles, 248; Holtzer projectile, 250 ; 
composition and physical properties of projectile materials, 251; 
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Curio, L. (continued)— 
process of manufacture, 254; hardening and tempering, 260; breakages, 
261; manufacture of the cap, 262; firing tests, 262 Discusion © eouNed eg 
Belaiew, 266; A. Greiner, 266; P. Girod, 266 ; Sir Robert Hadfield, 268. 
—Correspondence : L. Cubillo (reply), 271. 
on production of sound ingots. 1912, ii. 63. 
Cuuten, J. E., on electric furnaces. 1915, i. 574. 
Cutis, C. J., on mineral resources of the British Empire. 1917, i. 425. 
CUMBERLAND, E., on corrosion of iron and alloys. 1916, i. 391. 
on prevention of corrosion. 1916, i. 397. 
Cumines, W. L., on iron ore in Cuba. 1911, ii. 481. 
on mine surveying. 1914, ii. 275. 
Cummines, A. C., on rupture of cast iron in contact with acid. 1919, ii. 517. 
Cummines, Ltoyp ANDERSON, elected member. 1916, ii. 1. 
CunuirFe, J., on use of pulverised fuel. 1918, ii. 448. 
Cunurrre, R. C., on rail corrugation. 1913, ii. 672. 
CunnincuaM, E, A., on determination of sulphur in coal. 1911, ii. 668. 
CunnincHaM, F. L., on stresses in steel. 1911, ii, 612. 
Cunyineuam, F. W., on methods of working in collieries. 1911, ii. 530. 
CUNNINGHAM, PETER N., obituary notice of. 1920, ii. 303. 
CUNNINGHAM, WILLIAM, elected member. 1917, ii. 2. 
CunninauaM, W. H., on gasesin mines. 1912, i. 488. 
CunynaHame, Sir H. H., on gases in collieries, 1911, i. 571. 
CuRRAN, F, V., on carnotite deposits of Colorado. 1912, i. 442. 
on occurrence and applications of vanadium. 1912, ii. 457, 
CURRAN, JAMES JOSEPH, elected member. 1920, ii. 3. 
Curry, NicHowas, elected member. 1920, i. 2. 
Curtis, A. H., on manganese ores. 1920, i. 672. 
Curtis, A. L., on foundry sands and their treatment. 1913, i. 613; ii. 607; 
1914, i. 662; ii. 331. 
elected member. 1919, i. 2. 
Curtis, H. A., on low temperature carbonisation. 1921, i. 390. 
Currmay, L. J., on estimation of iron and manganese. 1921, ii. 421. 
Cusuine, W. C., on failure of steel rails. 1916, i. 380; ii. 449. 
on old rails. 1920, i. 746. 
on production of sound ingots. 1912, ii. 64; 1915, i. 84. 
on tests for steel rails. 1912, ii. 593. 
Cusuman, A.S., on action of aqueous solutions of electrolytes upon iron. 
1911, i. 145. 
on corrosion ofiron. 19}1,i. 156,191; ii. 166; 1912, ii. 609; 1921, i. 470. 
on estimation of oxygen. I911, ii. 660; 1912, i. 601; 1913, ii. 699. 
on galvanised coatings. 1920, ii. 395. 
on influence of copper on corrosion of steel. 1914, i. 729, 735. 
on iron and steel of ancient origin. 1912, i. 177. 
on metallurgy ofiron. 1914, ii. 386. 
on paints for metallic structures. 1912, ii. 385. 
on preservation ofiron. 1911, i. 677. 
on production of sound ingots. 1912, ii. 66. 
on pure open-hearthiron. 1911, ii. 607. 
» Custer, E. A., on casting in permanent moulds, 1911, i. 603; ii, 568; 1918, 
: i. 501. 
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Custer, E. A., on cupola practice. 1911, i. 591. 
on segregation in castiron. 1917, i. 435. 
CurHILL, JAMES, elected member. 1918, i. 2. 
Curter, F. G., on use of turbines in iron and steel industry. 1914, ii. 322, 339. 
Curuer, H. L., on effect of temperature on carbon steel. 1919, ii. 520. 
Currer, L. E., on strength of gear teeth. 1916, 1. 384. 
Currs, VERDON OSWALD, on duplex electric process. 1911, i. 626. 
elected member. 1911, i. 2. 
Cuveterrs, E., on shaft-sinking. 1911, i. 564. 
CzaKo, E., on natural gas in Hungary. 1913, ii. 557. 
Czaxo, N., on alloys of aluminium and vanadium. 1913, i. 673. 
on welding alloy steels. 1919, ii. 514. 


CZAPLINSKI, on coal-dust experiments. 1912, ii. 515; 1914, i. 630; 1915, ii. 
254. 


CzocHRALSKI, J., on crystallography. 1913, ii. 674; 1916, i. 387. 
Czmrn-TerpiTz, H., on Maerz furnace. 1921, i. 42. 


D 
Dacn, T., on Fohr-Kleinschmidt process for briquetting coal. 1915, i, 541. 


DaxELen, W., on effect of war on British and French iron industries. 1916, ii. 
472. . 


Daeves, K., on chromium tungsten steels. 1921, ii. 414. 
on a new etching reagent. 1921, ii. 411. 
on solubility of carbon in ternary steel. 1921, ii. 414. 
DauwLMANY, G., on utilisation of blast-furnace slag. 1911, ii. 557. 
DAHBLMEYER, O., on moulding machines. 1913, ii. 608. 
Dattey, J. G., on manufacture of ferro-tungsten. 1921, i. 405. 
Daxgz, C. L., on formation of iron ore deposits. 1915, ii. 219. 
on origin of iron ore. 1915, i. 480. 
Darsure, F. A., on iron ore in the Phillipines. 1915, i. 482. 
Dasy, W. E., on elastic properties of metals. 1921, i. 457. 
on influence of carbon on mild steel. 1917, 1. 396. 
on limit of elasticity. 1921, ii. 402. 
on optical methods for the observation of stress distribution. 1913, i. 663. 
on photographic records of tensile tests. 1914, i. 702. 
Dats, N. C., on manganese ore in Newfoundland. 1917, i. 284. 
‘Datrymete, D., on foundry patterns. 1916, i. 341. 
Dauton, A. C., on briquetting iron ores. 1917, ii. 57. 
on direct manufacture of steel. 1916, i. 337. 
Dauton, W., on use of pulverised coal as fuel. 1914, ii. 285. 
Datton, W. H., on petroleum in Great Britain. 1918, ii. 454. 
Daty, M. R., on geology of petroleum deposits. 1918, ii. 454. 
on origin of petroleum. 1916, ii. 404. 
DauzeE.1, S. M., on methods of working coal. 1913, ii. 567. 
D’ Amico, E., on influence of phosphorous on steel. 1913, ii. 665 ; 1918, i. 545. 
on pseudo-liquation in a steel ingot. 1914, i. 681. 


Damoor, E., on influence of heat and of fumes on refractory bricks. 1914, ii. 
281. 


on.testing of castiron. 1912, ii. 382. 
on substitutes for coal. 1921, ii. 345, 
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Dana, L, I., on melting points of metals. 1920, ii. 392. 

on melting points of refractories. 1920, i. 680. 

on pyrometry. 1920, i. 686. 
DanvvRanpD, F., on determination of magnesia. 1919, ii. 541. 
Dane, A.. on annealing high-speed steel. 1911, ii. 596. 
Danrorp, M. 0O., on lighting of collieries. 1911, ii. 535. 
Danrortu, C. W., on sampling of steel billets. 1913, i. 689. 
Dayrorrs, G. L., on open-hearth furnace regenerators. 1916, ii. 429. 


‘DanuEIsER, M. B., on estimation of nickel in steel. 1921s 


DanteL, CHARLES Epwarp, elected member. 1911, ii. 9. 
DantEzs, E. H., on use of fuel oil. 1920, i. 701. 
Dantets, F. C. T., on estimation of chromium and manganese in steel. 1914, 
li. 392; 1915, ii. 330. 
Dantes, FreD. Harris, obituary notice of. 1913, ii. 478. 
DANIELS, J., on coal in Washington. 1912, ii. 486. 
Dantetson, R. R., on pickling and enamelling. 1920, ii. 378. 
Danks, JosppH WILLIAM, elected member. 1918, i. 2. 
Danks, SAMUEL, obituary notice of. 1913, i. 485. 
Dann, E., on iron deposits of Bilbao. 1913, ii. 498. 
DaANNEBERG, E., on foundry equipment. - 1912, ii. 550. 
DaNNERTH, F’., on specific gravity of natural gas. 1917, ii. 372. 
Dansz, L. A., om heat-treatment of motor parts. 1918, ii. 485. 
Dantry, C., on manufacture of shells. 1916, i. 362. : 
Danvers, ALFRED ERNEST, elected member. 1918, i. 2. 
Danzer-IscHer, A., on corrosion of railsin tunnels. 1912,ii. 613. 
Darsy, J. H., on distillation of tar. 1913, ii. 67. 
on manufacture of coke. 1913, ii. 55. 
on production of sound ingots. 1913, ii. 293. 
on welding-up of blowholes in steel. 1911, i. 81. 
awarded Bessemer Gold Medal. 1912, i. 23; ii. 7. 
biographical notice of. 1912, i. 23. 
obituary notice of. 1919, ii. 452. 
D’ArcamBaL, E. H., on hardening of high-speed steel, 1921, i. 441. 
on physical tests of high-speed steel. 1921, ii. 404. 
elected member. 1920, i. 2. 
Daruey, W. J., on coal-handling. 1914, ii. 314. 
Daring, C. R., on electric resistance furnaces. 1918, i. 515. 
on high-temperature processes in the manufacture of refractory products 
1918, ii. 440. 
on instrument for indicating hardening temperature. 1920, 11. 373. 
on insulation of furnaces. 1914, i. 670. 
on pyrometry. 1911, 1. 538; 1913, i. 533 ; 1914, ii. 284; 1915, i. 504 ; 
1918, i. 481. 
on welding. 1918, 11. 486. 
Darina, H. G., elected member. 1921, i. 2. 
Darurnec, Tur Hon. Mr. Justice, speech at Dinner by. 1914, i. 548. 
DaRwine, S. M., on coal briquetting. 1915, ii. 256; 1917, i, 336, 
on lignite in the United States. 1919, i. 639. 
DaRwinaTon, C. J., on occluded gases in ferrous alloys. 1918, i. 518. 
Dargau, W. A., on manufacture of electric ferro alloys. 1920, i. 708. 
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Darrin, M., on passivity of iron. 1912, i. 596. 
on producer-gas from waste wood. 1914, i. 619, 
Darron, N. H., on inflammable gases in coal. 1916, i. 326. 
Darwiy, Erasmus, obituary notice of. 1915, i. 457. 
Dar, A., on casting in chills. 1921, ii. 372. 
Davsin&, F. A., and E. V. Roy— ; 
Paper on “Note on a process for the desiccation of air by calcium 


chloride.” 1911, i. 28; introduction, 28 ; general principles of process, 28 3: 


earlier processes, 34; description of appliances at Differdange Works, 38. 
—Discussion: J. H. Harrison, 46; W. Hawdon, 47; J. E. Stead, 47; 
F. W. Harbord, 48; L. Sterne, 49.—Correspondence : H. D. Hibbard, 52 ; 
L. Sterne, 52. 


Davon, A. D., on heat-treatment furnace. 1921, ii. 387. 
Davruty, L., on manufacture of silica brick. 1919, i. 630. 
Davurtricus, H., on explosives and blasting. 1911, i., 565; 1912, i. 443. 
on new form of explosives magazine. 1913, 11. 566. 
Davenport, E. S., on malleable castiron. 1921, i. 451. 
Davenport, L. D., on methods of workingiron ore. 1912,ii. 461; 1913,i. 521. 
Davenrort, R. W., on pyrometry. 1911, i. 537. 
Davry, Epwarp, elected member. 1912, i. 2. 
obituary notice of. 1915, ii. 204. 
Davey, G. H., obituary notice of. 1912, 1. 409. 


Davny, W. P., on application of radiography to the examination of steel. 
1915, i. 596 ; ii. 323. 


Davi, E. J., on driving of rolling-mills. 1914, i. 684. 
Davipenxor, N., on impact tension testing. 1912, ii. 381. 
on transformation of impact energy into heat in shock testing. 1915, i. 602 
Davison, F., on the Davon micro-telescope. 1920, i. 757. 
Davinsoy, J., on coking tests of coal. 1912, ii. 488. 
on equipment of collieries. 1914, i. 623. 
Davipson, THOMAS REGINALD, elected member. 1919, ii. 2. 
Davinson, W. B., on carbonisation of coal. 1912, ii. 489. 
Daviss, A. E., on manufacture of basic steel. 1918, ii. 470. 
Davius, A. M., on coal in Buckinghamshire. 1913, i. 536. 
Davins, C., on estimation of sulphur. 1912, i. 609. 
Paes E., on power requirements in rolling-mills. 1916, ii. 438; 1918, ii. 


Davins, D., on geology of coal. 1911, i. 541. 

Davins, D. J., on mineral resources of Newfoundland. 1921, i. 373. 
Davins, E. F., on heat treatment furnaces. 1921, i. 437. 

Davirs, F. H., on electrical equipment of foundries. 1913, ii. 609. 
Davies, Harotp Ruys, elected member. 1914, i. 2. 

Davis, Harry, elected member. 1917, i. 2. 

Davies, Hroror Leicuton, elected member. 1918, ii. 2. 

Davies, J. H., on welding processes. 1919, i. 676. 

Davies, JoHN WILLIAM, obituary notice of. 1916, ii. 362. 
Davies, LESLIE JoHN, elected member. 1912, ii. 5. 

Davies, LLEWELLYN, elected member. 1920, ii. 3. 

Dayiss, LLEWELLYN JouN, elected member. 1921, i. 2. 

Daviss, R. 8., on analysis of ferro-boron. 1912, i. 610. 

Davies, STANLEY, elected member. 1917, ii.2. 
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Daviss, S. A., on manufacture of tinplates. 1911, ii. 606. 
Daviss, StantEY Kenneru, elected member. 192], i. 2. 
Davrns, Stantey Ricwarp, elected member. 1912, i. 2. 
Daviss, THomas FRANCIS, elected member. 1913, i. 2. 
Davis, C. A., on brown-coal briquetting. 1914, ii. 315. 
on utilisation of peat, 1911, i. 547; 1912, i. 469. 
on methods of working brown coal near Cologne. 1914, ii. 309. 
on peat resources of the United States. 1913, ii. 723; 1916, ii. 399. 
Davis, Ernest Jamus, elected member. 1920, i. 2. 
Davis, E. W., on iron ore in Lake Superior district. 1920, ii. 314. 
Davis, FRANK ProsssER, elected member, 1914, i. 2. 
Davis, J. A., on prevention of accidents in mines, 1914, i. 632. 
on safety in mine tunnelling. 1914, ii. 313. 
Davis, J. C., on briquetting of coal. 1920, ii. 342. 
on method of dressing moulds for steel castings. 1916, ii. 425. 
Davis, L. L., on low-temperature carbonisation of coal. 1918, ii. 454, 
Davis, N. B., on the clay-resources of Southern Saskatchewan, 1918, ii. 439. 
Davis, W. W., on coke-oven construction. 19]1, i. 549. 
Davy, F. A., on naphthalene from coal-tar, 1920, i. 698. 
Davy, JoHN FRANK, elected member. 1917, ii. 2. 
Davy, L., on early French industry. 1913, ii. 588. 
oniron orein France. 1911, i. 515; 1912, i. 431. 
Dawkins, CROWELL T., elected member. 1912, i. 2. 
Dawkins, W. B., on coalin Kent. 1913, i. 536. 


, Dawson, A. K,, on electric welding. 1921, 1. 445. 


Dawson, W., on sound steelingots. 1915, i. 72. 
Dawson, W., JUN., on mineral statistics of Spain. 1911, i. 699, 
Dawson, WILFRED JOHN, elected member. 1915, ii. 2. 
Dawtry, Epaar, elected member. 1911, ii. 9. 
Day, A. L., on melting-points of refractory materials. 1911, ii. 496. 
Day, B. J., on properties of slag Portland cement. 1916, i. 336, 
Day, D. E., on distillation of petroleum. 1921, ii. 356. 
Day, D. T., on asphalt. 1913, ii. 556. 
on asphalt production in United States. 1913, ii. 724. 
on natural gasin United States. 1913, ii. 557. 
on origin of petroleum. 1914, ii. 295. 
on petroleum industry of United States. 1913, ii. 723; 1915, i. 522, 
on petroleum production of Peru. 1913, 1. 709. 
on petroleum production in the United States. 1911, i. 700; 1912, i. 630, 
i.498 1914, i. 766. 
on world’s production of petroleum. 1912, ii. 645; 1913, ii. 728. 
Day, PHanrtnpRA Natu, elected member. 1919, ii. 2. 
Dzan, A. L., on preservation of mine timber. 1913, ii. 564. 
Dzay, E. W., on distillation of petroleum. 1917, ii. 375. 
on gasoline. 1917, ii. 377. 
on petroleum products. 1916, ii. 406. 
DzEAN, FRANK, elected member. 1920, i. 2. 
Duan, J. G., on potash as a blast-furnace by-product. 1919, i. 651. 
Dzay, S.. on arrangement of patterns for moulding machines. 1913, i. 612. 
on coal-mining in America, 1914, ii. 309; 1915, i, 534, ii, 253. 
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~ Duan, S., on Del Monte process of by-product recovery. 1914, ii. 294. 
on explosions in collieries. 1913, i. 575. 
on foundry costs. 1913, ii. 610. 
on foundry economics. 1913, i. 617. 
on foundry mixtures. 1913, i. 607. 
on treatment of coal-dust. 1913, ii. 571. 
Drang, N., on preparation of enamels. 1921, ii. 416. 
DeEar.zeE, G., on power from coke-oven gas. 1916, ii. 409. 
Dez Buers, F. M., on potash industry of United States. 1917, i. 344. 
Dr Brgqusz, G. R., on oil shale in Colorado. 1920, i. 701. 
on petroleum in Colorado. 1915, i. 522. 
De Bruyn, C. A. L., on passivity ofiron. 1916, i. 397. 
Drcamps, P., on use of blast-furnace slags. 1921, i. 408. 
Decores, C., on crushing strength of coke. 1919, ii. 475. ‘ 
Dens, L., on analysis of burnt magnesite. 1912, ii. 471. 
Depericus, W., on separation of chromium and manganese. 1913, ii. 701. 
Derize, F., on conservation of coal. 1920, ii. 321. 
De Forrest, J., on manufacture of coke. 1912, i1. 489. 
De Frrss, H. A., on electric reduction of iron ores. 1921, ii. 365, 
on Rennerfelt furnace. 1919, ii. 498. 
Decotyver, E., on petroleum in Mexico. 1915, ii. 245. 
DeEGoRCE, on weldless steel tubes. 1913, i. 651. 
DerrsHER, J. B., on manufacture of malleable castiron. 1918, i. 502. 
Detss, E., on estimation of vanadium. 1911, ii. 659. 
Drsarvin, L., on economics of mining. 1911, i. 576. 
Dursnay, P., on classification of nickel and manganese steels. 1917, ii. 448. 
on critical points of self-hardening steels. 1918, i. 539; 1920, i. 756. 
on the definition of sorbite and troostite. 1918, i. 549. 
on hardening of steel. 1921, ii. 400. 
on heat treatment on steel. 1917, ii. 422. 
DELADRIERE, G., on metallurgical coke. 1921, i. 387. 
DELAMETER, G. R., on coal washing. 1912, i. 492. 
DELBRUCK, M., on effect of impact on winding ropes. 1920, ii. 384. 
Dutros, CornnEeLIUsS FREDERICK, elected member. 1920, ii. 3. 
Det Mar, W..A., on corrosion of steel bars in reinforced concrete. 1918, i, 555. 
on use of alloy steels. 1914, i. 712. 
Detmer, A., on iron ore in Belgium. 1913, ii. 496. 
Der Lone, Berton Hunry, elected member. 1920, ii. 3. 
DELPRAT, GUILLAUME DANIEL, elected member. 1917, i. 2. 
Des Lory, J. 8., on tungsten in Canada. 1918, ii. 434. 
Drtvixe, L., on steelworks practice. 1921, ii. 361. 
Demanet, ARMAND, elected member. 1914, i. 2. 
Der Marz, B., on acid open-hearth process. 1920, ii. 356. 
DermeEnceE, E., on coal-dust explosions. 1913, ii. 571. 
on destruction of French steelworks. 1920, ii. 362. 
on erosion of guns. 1919, i. 688. 
Demessg, J., on estimation of carbon in steels and ferro-alloys, 1913, ii. 697. 
DeEmeEvRE, A., on water-flush packing. 1911, i. 567. : 
DEMOLE, on segregation in. steel ingots. 1913, ii. 629. 
Demorsst, D, J., on determination of vanadium, 1912, i. 611, ii, 626. 
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Drmorest, D. J., on estimation of chromium and vanadium in steel. 1913, 
i. 691. 


on estimation of manganese. 1912, i. 609. 
Dermozay, Luctgn, elected member: 1919, i. 2. 
Dempsny, H. B., on design of forge furnaces. 1920, i. 726. 
Devnet, J., on estimation of carbon in steels and ferro-alloys. 1913, ii. 697. 
on gases in collieries. 1911, i. 571. P 
Dents, on high-speed tool steel. 1914, ii. 375. 
Denis, T. C., on coalin Canada, 1912, ii. 483. 
on iron ore in Quebec, 1912, ii. 450. 
on sampling Canadian coal. 1912, ii. 483. 
DENK, F., on gas-producer practice. 1917, i. 329. 
on power requirements for rolling-mills, 1915,i. 579; 1916, i. 354; 1917) 
ii. 415; 1918, i: 520. 
on rolling wide-flanged beams. 1917, i, 374. 
on universal mills, 1917, ii. 416, 
Denk, F. J., on blast-furnace gas under boilers, 1920, ii. 340. 
on Elliott gas. 1921, ii, 358, 
Deynis, Huspert Ronan, elected associate, 1917, i. 5. 
DeEynIs, a M., on Orsat apparatus for determination of carbon dioxide. 1913, 
i. 696, 
Dennison, L. G., on American foundries, 1912, i, 524. 
on autogenous welding. 1912, i, 552, 
on Canadian foundries. 1913, i. 616. 
DENNISON, WILLIAM EpMunND, elected member, 1919, i. 3. 
Denwnstept, M., on spontaneous combustion of coal, 1913, ii, 573. 
Denny, G. A., on rock-drills. 1913, ii. 515. 
Deny, E., on blast-furnace operations. 1913, i. 582. 
on cement from blast-furnace slag. 1918, i. 498. 
De Prerres, GAston, elected member. 1912, ii. 5. 
Dersy, O. A., on iron orein Brazil. 1911, ii. 481. 
Derpsy, S. E., on cooling of quenching oil. 1921, ii. 392. 
DeriHon, M., on the brittleness test, 1912, ii. 370. 
Derrins, R. P., on hardness tests. 1913, i. 660. 
Dezsou, C. H., on A2 transformation ofiron. 1915, i, 251. 
on blast-furnace and cupola slags. 1921, i. 125. 
on blowholes in castings. 1921, i. 412. 
on causes of injury to steel after manufacture. 1914, i. 715. 
on chemical investigation of carbides of iron, 1914, ii. 11. 
on chemistry of basic slags. 1921, i. 428. 
on chromium steels. 1920, i. 488. 
on cooling of steel. 1918, ii. 273. 
on corrosion of iron and alloys. 1916, i. 96, 391. 
on corrosion of manganese steels. 1914, ii. 386. 
on crystalline structure of metals. 1912, i. 579. 
on crystallisation of castiron. 1911, ii. 648. 
on diffusion of carbon in iron. 1915, i. 269. 
on diffusion of gases in metals. 1912, ii. 605. 
on failure of boiler plates in service. 1917, ii. 172, 
on failure of metals. 1921, i. 459. 
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Desou, C. H., on hardness of solid solutions. 1914, ii. 368. 
on inclusions in steel and ferrite lines. 1918, i. 303. = 
on influence of cold-work on the divorce of pearlite. 1918, i. 362. 
on influence of heat treatment on structure of steel. 1915, i. 585. 
on influence of manganese and carbon on corrosion of steel. 1916, i. 74. 
oniron Portland cement. 1920, i. 121. ? 
on microscopes. 1920, i. 757. 
on microstructure of commercially pure iron. 1917, ii. 244. 
on penetration of the hardening effect in chromium and copper steels. 
1917, i. 116. : 
on phosphorus in iron and steel. 1915, i. 193. 
on the puddling process. 1917, i. 346; 1918,i. 498; 1919, i. 654. 
on quenching experiments. 1917, i. 127. 
on reaction between pure carbon monoxide and pure electrolytic iron. 
‘1918, ii. 193. 
on reactions in the mixer. 1913, i. 584. 
on relation between ball hardness and scleroscope hardness. 1918, ii. 82: 
on solidification of metals. 1920, i. 724. 
on steel ingot defects. 1917, i. 97. 
on use of meteoric iron by primitive man. 1916, ii. 350. 
elected member. 1913, i. 2. 
DrscHampes, JosEPH Mark, elected member. 1916, ii. 1. 
Dezscouas, J., on cooling phenomena in ingots. 1920, ii. 363. 
on heterotropy of forged steel. 1920, ii. 383. 
Dezsororx, L., on Congress of Technical Foundry Association. 1914, i. 656. 
on destruction of French steelworks. 1920, ii. 362. 
DrsuHayes, A., on analysis of chromium and aluminium. 1914, i. 747. 
on separation of iron from chromium. 1913, ii. 708. 
DezssuzEvR, on effect of work on boiler plates. 1913, i. 662. 
on tests of steel-pipe. 1912, ii. 588. 
DustanpEs, L. E., elected member. 1921, i. 2. 
Derspariann, Henri, elected member. 1917, ii. 2. 
Dzsquenne, A., on foundry pract ce. 1913, ii. 596. 
Des Rocumrs, G. E., on iron ore mine equipment. 1913, ii. 5165. 
DessEemonpD, A., on analysis of coal. 1921, ii. 421. 
. on utilisation of low-grade fuel. 1911, ii. 504. 
Desvianss, E., on hardness of refractories. 1921, ii. 342. 
Drszinyt, J., on lighting of collieries. 1911, ii. 535. 
Duusta, R. A., on petroleum in Peru. 1913, i. 556; 1920, ii. 335. 
Dnvavx, M., on petroleum in France. 1921, i. 391. 
Devens, R., on ore handling. 1911, ii. 487. 
DrvonsuiRe&, DUKE of, reply by, to vote of thanks. 1912, i. 21. 
resolution proposed by. 1911, ii. 2. 
speech at dinner by. 1911, i, 492. 
Drvaiss, R. P., on hardness testing. 1911, ii. 621. 
on mechanical properties of heat-treated spring steels. 1913, ii, 659. 


on tensile properties of steel in relation to magnetic and hardness tests. ~ 
1912, ii. 381. 


Dr Wastz, A., on chlorine in coal. 1915, i. 506. # 
Dewar, W., on estimation of tungsten in presence of phosphorus. 1917, ii. 468. 


NAME INDEX. lxxvii 


Dewey, H., on iron ore in England. 1919, ii. 458; 1920, ii. 306. 
Dewuurst, J. H., obituary notice of. 1921, ii. 328. 
Dewuurst, JoHn JoHNSToN, elected member. 1920, i. 3. 
Dz Wotr, W. P., on tungsten in United States, 1916, ii. 382. 
Dr Wotrs, E. C., on electrical haulage in iron mines. 1914, ii. 276. 
on manufacture of trench mortar shells. 1919. ii. 509. 
Ds Ege V., on heat losses through electrodes. 1920, ii. 361; 1921, 
ie : : 
Drwrancz, J., on standardisation of pipe flanges. 1915, i. 611. 
Dr Wyckxorr, Josrpu, elected member... 1914, ii. 19. 
Diamonp, W., on by-product recovery. 1915, i. 516. 
Diancovrt, on shaft-sinking. 1912, ii. 508. 
Dicumany, C., on principles of furnace construction. 1913, ii. 613. 
on slags in metallurgical processes. 1911, ii. 583. 
Dick, Rosert Dove.as, elected member. 1913, i. 2. 
Dick, W. J., on by-product coke-ovens. 1914, ii. 292. 
on mine rescue workin Canada. 1913, i. 576. 
Dickenson, Ernest LAWRENCE, elected member. 1912, i. 2. 
Dickenson, J. H. 8., on brittleness in nickel-chrome and other steels. 1920, 
i. 619. 
on chromium. 1920, i. 483. 
on critical ranges of pureiron. 1913, i, 336. 
on heat treatment of nickel-chrome steel. 1919, ii. 507. 
on macro-etching and macro-printing. 1919, i. 294. 
on nickel-chrome steels. 1919, ii. 380. 
on Report of Steel Research Committee. 1921, i. 440. 
on steel for automobile construction. 1916, i. 379. 
on testing of castings. 1920, ii. 379. 
on woody fractures in transverse tests. 1919, ii. 217. 
Dickrnson, C., on mine drainage. 1915, i. 535. 
Dickinson, C. W., on use of concrete in mines. 1911, i. 564. 
Dickinson, FRANK, elected associate. 1921, i. 5. 
Dickinson, H. C., on an aneroid calorimeter. 1915, i. 503. 
on calibration of calorimeters. 1915, ii. 229, 
Dickson, J. L., on influence of chemical composition on fireclays. 1917, i. 293. 
Dickson, 8., on mechanicalising analysis. 1911, i. 370. 
Divier, L., on coal in the Rhine district. 1913, i. 537. 
DiecKkMAN, T., on arsenides of iron and manganese. 1912, i. 588, 609. 
on catalytic action of iron carbides on decomposition of carbon monoxide. 
1915, ii. 318. 
on ferro-magnetic compounds of manganese. 1912, i. 587. 
on manganese phosphides. 1914, ii. 383. 
on separation of arsenic from tungsten. 1915, ii. 334. 
Dreckman, W., on iron ore in Morocco. 1913, i. 510. 
on nickeliferous iron ore in Celebes. 1920, i. 671. 
on origin of iron ore. 1913, i. 506. 
Diepericus, H., on explosives in mines. 1916, i. 326. 
Dimpricus, Gustar Harry, elected member. 1913, i. 2. 
DrIBrENTHALER, A., on piping in ingots. 1913, i. 636. 
DIEFENTHALER, O., on estimation of vanadium. 1911, ii. 659. 
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Dizczt, C., on corrosion of iron pans for galvanising. 1916, i. 396 
on welding. 1911, ii. 604; 1919, ii. 512. 
Dieut, A. N., on gas-cleaning. 1914, ii. 305. 
on hot-blast stoves. 1912, i. 497, ii. 523. 
on manufacture of refractory material. 1914, i. 588. 
on utilisation of blast-furnace gas. 1912, i. 500; 1916, i. 324, ii. 410. 
Dieu, L. H., on recovery of sulphur from blast-furnace slag. 1921, ii. 366. _ 
DI£ERFELD, on vanadium-steel. 1911, ii. 628. 
DintHELm, B., on estimation of carbon and sulphur. 1911, i. 683. 
Dieter, J., on tinplate rolling. 1913, 11. 645. 
Drierricn, H. H., on equipment of coke-ovens. 1917, ii. 370. 
Dierrics, R., on duplex open-hearth furnaces. 1913, i. 620. 
Dietz, on cooling deep workings in collieries. 1911, ii. 532. 
Drevponn®, E., on electric furnaces. 1921, ii. 378. 
Dirrty, F. E., on the standardisation of aeroplane parts. 1917, ii. 440. 
Dicasy, W. P.— 
Paper on ‘“‘ Some studies of welds.” See Law, E. F. 
Diter, H. E., on air furnaceiron. 1921, i. 416. 
on analysis of foundry coke. 1911, ii. 668. 
on constituents of foundry coke. 1911, ii. 560. 
on annealing malleable cast iron. 1920, i. 732. 
on foundry equipment. 1920, ii. 354; 1921, i. 413. 
on malleable cast iron. 1919, i. 660. 
on manufacture of chilled car wheels. 1920, ii. 353. 
on manufacture of rolls. 1921, ii. 372. 
Diuuer, J. 8., on asbestos. 1912, ii. 467. 
on chromeiron ore. 1914, ii. 271; 1917, i. 285. 
on chromite in United States. 1914, ii. 404; 1915, ii. 347; 1920, i. 673. 
on coalfields of Oregon. 1914, 11. 289. 
Diuiwer, G., on coal supplies of Sweden. 1913, ii. 538. 
Ditworrts, J. B., on coal in Kentucky. 1912, i. 468. 
Diyuam, C. H., on geology of coal. 1917, ii. 363. 
on iron ore in Scotland. 1917, ii. 339. 
Divoire, E., on electricity in mines. 1911, i. 566, 
Diysmorge, C. A., on petroleum in New Mexico. 1914, i. 611. 
Dirmas, F. I. L., on coalin India. 1911, i. 544; 1913, i. 708. 
Dirrmus, E. J., on calorimetry. 1915, ii. 229. 
Drirrricx, M., on estimation of sulphur in pyrites. 1914, i. 746. 
on separation of manganese and chromium. 1913, i. 694. 
Dirtus, E. 'T., on production of molybdenum in the electric furnace. 1911, ii. 
592. 
Dirz, H., on deposition of carbon in blast-furnace walls. 1913, i. 580. 
Drvis, J., on measurement of stresses. 1911, ii. 632. 
Dr, #. H., on impact tests. 1920, i. 742. 
Dixie, E. A., on hardening furnaces. 1912, i. 547. 
Dixon, ARTHUR THomAs, elected member. 1914, i. 2. 
Drxon, C., on methods of mining iron ore. 1912, i. 445, ii. 461. 
Dixon, H. B., on dust for preventing explosions in collieries. 1913, ii. 571. 
Dixon, Harry Wixuiamson, elected member. 1912, ii. 5. 
Drxon, J. L., on electric steel practice. 1917, ii. 407. 
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Drxon, S. M., on mine supports. 1913, i. 569. 
on use of reinforced concrete for mines. 1913, ii. 564. 
Drxon, Sypnry Yorsron, elected member. 1921, i. 2. 
Drxon, WALTER — 
Paper on “ The electrification of the works and collieries of the Ebbw 
Vale Steel, Iron and Coal Company, Ltd.” 1920, ii. 11 ; power stations, 
13; transmission, 17; sub-stations, 17; uses, 17; air compressors, 20, 
on blast-furnace gas purification. 1914, i. 333. 
on coal handling. 1911, i. 578. 
on electric furnaces. 1912, i. 91. 
on electricity in rolling-mills. 1911, ii. 574. 
oniron and steel industry of Great Britain. 1911, ii. 671. 
on gas-engines. 1912, ii. 179. ; 
on steam-engines for rolling-mills. 1912, i. 353. 
on method of repairing open-hearth furnaces. 1917, ii. 403. 
on open-hearth practice. 1917, ii. 283. 
Doak, S. E., on agglomeration of iron ore in rotary kilns. 1916, i. 301. 
on iron ore in Virginia, 1921, i. 374. 
Doanz, A. O., on purchase of fuel by analysis. 1913, ii. 535. 
DoxssexsteIn, O., on coal handling. 1913, i. 577. 
on flameless surface combustion. 1914, i. 595. 
on haulage in collieries. 1912, ii. 513. 
on impregnation processes for mine timber. 1914, i. 622. 
on shot firing in mines. 1914, i. 624. 
on signalling in collieries. 1913, i. 576. 
on storage of coal. 1911, ii. 536. 
on ee of low-grade fuel. 1911, i. 540, ii. 504; 1912, i. 460; 1913, 
i. 534. 
on utilisation of tar oils as fuel. 1911, ii. 504. 
on value of coke-oven gas. 1912, ii. 474. 
2 on Wefer method of gas-firing. 1914, i1. 305. 
Dossrs, J. L., on methods of working coal. 1912, ii. 512. 
Dosner, on welding. 1919, ii. 512. 
Dopas, F. E., on recovery of pyridine from coke-ovens. 1920, ii. 329. 
Doves, J. M., on history of high-speed steel. 1915, ii. 328. 
Dop«eson, THomas Epwarp, obituary notice of. 1916, ii. 362. 
Dopo, Hatsvo, on electric steels. 1920, ii. 139. 
on oxygeniniron. 1921, i. 299, 300. 
on welding up of blowholes in ingots. 1921, i. 44. 
elected member. 1920, ii. 3. 
Dorr, H. £., on influence of forging on specific density of steel. 1919, i. 673. 
Douner, G. K., on effect of cold twisting on properties of mild steel bars. 
1917, i. 400. 
DoxBear, 8. H., on chrome ore in California, 1915, i. 488. 
on magnesite. 1917, ii. 354. 
on manganese ore in California. 1915, i. 488. 
on tungsten in California. I911, i. 524. 
on uses of manganese. 1915, i. 573. 
Dotcou, M., on utilisation of brown coal. 1921, ii. 345. 
DowyzAL, E., on mine surveying. 1911, ii. 486. 
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Dompratn, H. A. A., on Schneider gas-engine. 1921, ii. 358. 
elected member. 1915, ii. 2. 
Doman, L., on coalin Turkey. 1916, ii. 397. 
on petroleum in Turkey. 1916, ii. 405. 
Domes, L., and F. 8S. Puccor— 
“Paper on “The present state of the iron industry in Italy.” 1911, ii. 
239. The production of pig iron, wrought iron, and steel; introduction, 
239; notes on works, 242; production of pig iron, 243. 
DonaLp, Davip Patrick, obituary notice of. 1913, ii. 478. 
Donaxp, W., on composition of refractories. 1917, 1. 292. 
on manufacture of magnesite bricks. 1918, ii. 440. 
on properties and composition of magnesite. 1919, i. 627. 
on tests of refractory materials. 1918, ii. 129. 
elected member. 1917, i. 2. 
Downapson, F., on mine drainage. 1914, i. 625. 
Donapson, Sir FREDERICK, speech at Dinner by. 1914, i. 543. 
obituary notice of. 1916, i. 271. 
Donaxpson, J., on influence of vanadium on castiron. 1918, ii. 497. 
Donatpson, J. W.— 
Paper on “ Gases occluded in alloy steels.” €.8.M., 1916, vii. 41. 
on gases occluded in steels. 1921, i. 463. 
elected member. 1915, ii. 2. 
awarded Carnegie Research Grant. 1914, i. 24. 
DoNALDSON, PETER, obituary notice of. 1913, ii. 478. 
Donatus, E., on break-outs in blast furnaces. 1914, i. 638. 
on coking coal. 1914, i. 602. 
on composition of coal. 1912, ii. 478. 
on composition of graphite. 1915, i. 500, ii. 226, 
on corrosion of iron in concrete. 1911, ii. 652; 1912, i. 595. 
on origin of coal. 1911, i. 541. 
Donner, G., on use of producer gas in open-hearth furnaces. 1920, i. 715. 
Donovan, W., on iron sands of New Zealand. 1917, ii. 341. 
Doonany, Smratus C., elected member. 1914, ii. xix. 
Dorn, ALAN SyDNEY W., elected member. 1911, ii. 9. 
Dorman, RicHarRD Brooks, elected member. 1920, i. 3. 
DornHECKER, K., on specific volume of iron carbon alloys. 1915, i. 621. 
DorrRance, C., JUN., on coal briquettes. I911, ii. 538. 
Dorrinaton, WALTER, elected member. 1921, i. 2, 
Dorsey, 8. W., elected member. 1913, i. 2. 
Doson, A., on heat value determinations of coal. 1914, i. 591. 
Dory, J. W., on shaft-sinking. 1917, i. 330. 
Dory, R. J., on moulding of steel castings. 1921, i. 415. 
Dovuss, F., on electric production of steel. 1911, ii. 591. 
DoveueErty, G. T., on estimation of vanadium. 1915, ii. 331. 
Dovaitt, G., on corrosion ofiron. 1914, i. 733, 
on thermal conductivity of refractory materials. 1915, ii. 228. 
Dovatas, A., on coking tests of coal. 1913, i. 545, 
Doveuas, JAMES, obituary notice of. 1919, ii. 453. 
Dovest, J. P., on foundry pigiron. 1921, i. 403. 
Dow, D. B., on recovery of gasoline from natural gas, 1920, ii. 339. 
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Dow, Haronp Prroy, elected member. 1913, ii. 4. 
Down, A. A., on hardening steel in the forge. 1915, i. 583. 
Down, Wiuit1am C.— 
Paper on “ The influence of heat treatment on the electrical and thermal 


resistivity and thermo-electric-potential of some steels.” See CAMPBELL, 
Epwarp D, 


een B., on coalin Canada. 1911, i. 546, ii. 509; 1915, ii. 234; 1917, 
il. i 
on coal resources of the world. 1915, i. 658. 
on natural gas in Canada. 1917, ii. 377. 
on petroleum in Canada. 1914, ii. 298; 1915, ii. 243; 1920, ii. 334. 
on the Souris coalfield, Saskatchewan. 1921, ii. 347. 
Down, T. A., on tungsten in Portugal. 1916, i. 297. 
Downs, C. R., on preservation of mine timber. 1913, ii. 564. 
Downs, WiLt1AM, elected member. 1917, ii. 2. 
Dowson, J. E., on gas-producers. 1911, i. 559. 
Doxsry, W. S., on use of steel in aeroplane construction. 1917, i. 408. 
Dozy, C. M., on formation of coal. 1911, ii. 506. 
DrakeEey, T. J., on coal washing. 1918, i. 487. 
on the oxidation of coal. 1917, i. 309. 
Draper, J. M., on coal washing. 1919, ii. 482. 
DREsLER, H., on manufacture of slag bricks. 1914, i. 652. 
Dress, G. W., on defects in finished rolled steel. 1917, ii. 489; 1918, i. 520. 
on transverse tests and influence of structure. 1917, ii. 437. 
Dresssr, J. A., on asbestos resources of Quebec. 1915, i. 502. 
on chrome iron ores of Quebec. 1914, ii. 268. 
on molybdenum oresin Canada. 1917, ii. 343. 
DRESSLER, C., on fuel saving in Dressler kiln. 1921, i. 381. 
on Dressler oven for heat treatment. 1917, ii. 421. 
Dreux, A., oniron orein France. 1915, i. 480. 
Dreves, E., on Gréndal briquetting process. 1914, i. 585. 
Drew, W. N., on the rectification of benzol. 1917, i. 318, 
Drews, K., on winding-engines. 1911, i. 569. 
DrisseEn, J., on determination of the critical points in steel by observation of 
the expansion. 1916, ii. 461. 
on dilatation of steel. 1918, i. 538. 
on rates of expansion of steels containing varying percentages of carbon. 
1914, i. 714. 
DriscoLL, LAURENCE, elected member. 1920, i. 3. 
Dron, R. W., on coking coalin Scotland. 1918, ii. 452. 
DRovuGiIninE, G., on atomic weight of nitrogen. 1911, i. 690. 
Drovot, H., on use of pulverised fuel. 1921, i. 381. 
Drosyz, P., on elasticity and tenacity. 1921, ii. 402. 
DrummonpD, THOMAS J., elected member. 1912, i. 2. 
obituary notice of. 1916, ii. 362. = 
DrusHeEt, W. A., on estimation of sulphur in gas. 1916, ii. 469. 
DrysurGu, ALEXANDER PETER, elected member. 1919, i. 3. 
Dryspate, C. W., on origin of iron ore. 1916, ii. 374. 
Dus, G. D., on preparation of crucible graphite. 1919, ii. 465; 1921, i. 379. 
Dusors, A., on protective coatings foriron. 1914, i. 738. 
DvuoKHAM, Str A., on coal as a source of oil fuel supply. 1921, i. 380. 
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Duckuam, Sir A., elected member. 1919, ii. 2. 
speech at Dinner by. 1919, i. 610. 
Dvokrv, on structure of titanium and aluminium alloys. 1911, ii. 638. 
Duppine, B. P., on pyrometry. 1915, i. 504. 
Duptzy, B., Jun., on heat conductivity of refractory bricks. 1915, i. 
500. 
Duptzy, P. H., on fissures in steel rails. 1914, ii. 373; 1916, ii. 439. 
on magnetic surveys on rails. 1920, i. 751. 
on piping and segregation of steel. 1913, i. 632; 1915, 1. 87. 
on specifications for steel rails. 1911, i, 655. 
on tests on steel rails. 1911, ii. 618; 1912, ii. 382; 1913, i. 664. 
Durr, A. B., on by-product recovery. 1913, i, 567. 
Durrin.p, Jamss, obituary notice of. 1915, i. 458. 
Durty, L.— 
Paper on “The determination of cobalt in high-speed steels.” 1914, 
ii. 52; effects of salts, 53; acetate separation of cobalt, 57; separation of 
cobalt and. manganese, 58; method for determining cobalt in high-speed 
steel, 59. 
on determination of cobalt and nickel in cobalt steel. 1918, i. 446. 
Duatas, W., on the peat fuel industry. 1915, i. 513. 
DuisBereG, C., on properties of alloy steels and alloys. 1913, ii. 665. 
Doutevx, E., on coalin Canada. 1911, i. 545. 
oniron ore in Canada. 1912, ii. 450; 1914, i. 572. 
on magnetic iron sands in Canada. 1917, i. 283. 
Dumstz, EK. T., on origin of petroleum. 1914, i. 609. 
on petroleum in Mexico. 1915, 245. 
Dumont, A., on forging practice. 1920, i. 727. 
Dunatg, P., on prevention-of coal-dust explosions. 1914, i. 629. 
Dunas, K., on petroleum in Austria, _ 1915, ii, 243. 
DunBar, H. W., on foundry economics. 1917, i. 360. 
on roll-grinding. 1917, ii. 419. 
Duncan, F. M., on design of photo-micrographic apparatus. 1920, i. 757. 
Dunoan, a M., on mechanical properties of turbine steel. 1920, i. 744; 
ii. . i: 
elected member. 1919, ii. 3. 
Dunperpaun, R. J., on light steel castings. 1920, ii. 354. 
DunuaM, M. K., on oxy-acetylene welding. 1916, i. 366. 
DUNKELBERG, on history of mining. 1913, ii. 589. 
Dunuopr, R., on iron ore in South Africa. 1915, ii. 217. 
Duny, J. J., on manufacture of seamless-stéel boiler tubes. 1912, ii. 569. 
Duny, J. T., on melting point of coal ash. 1918, i. 479. 
Dunn, W. M., on winding-gear at South Kenmuir Colliery. 1913, ii, 568. 


Dunnacuin, JAMES, JUN., on properties of refractory materials. 1917, 
i. BB ; 


elected member. 1911, i. 2. 
Dunstan, A. E., on petroleum refining. 1921, i. 383. 
Dunstan, Cuartus A., elected member. 1920, i. 3. 
Dunstan, W. R., on coal in Nigeria. 1914, ii, 289. 
on passivity of iron. 1912, i, 595. 
DuPERRon, O., on fuel.economy. 1919, i. 637. 
Duruts, J., on use of coke-oven gas. 1921, ii. 376. 


NAME INDEX. lxxxiii 


Dvrvy, E. L.— 


Paper on “‘ An experimental investigation of the mechanical properties 
of steels at high temperatures. 1921, ii. 91; historical note, 91 ; experi- 
mental arrangements, 93 ; methods of testing, 96; experimental results, 
98 ; conclusions, 111.—Discussion: N. Belaiew, 113; L. Guillet, 113; 
W. H. Hatfield, 114; Sir Hugh Bell, 115; E. L. Dupuy (reply), 115. 
on electrical resistance of iron and steel. 1921, ii. 409. 
on etching reagent. 1917, ii. 446. 
on heterogeneity of steels. 1918, ii. 501. 


on influence of various metals on thermo-electric properties of iron-carbon 
alloys. 1914, i. 714. 
on tests of steel at high temperature. 1921, ii. 400. 
on thermo-electric properties of iron-nickel-carbon alloys. 1913, i. 670. 
elected member. 1921, ii. 9. 
awarded Carnegie Research Grant. 1915, i. 32. 
Dvrvy, E. L., and A. M. Portsvin— 
Paper on “‘ The thermo-electric properties of special steels.” 1915, i. 
306; historical, 306; material and treatments, 307; methods and 
appliances for measurement, 311; results, 313; conclusions, 332. 
Dvranp, J., on melting point of coal. 1921, i, 385. 
on duralumin alloys. 1920, i. 755. 
on mechanical testing of metals. 1920, ii. 383. 
on Neumann lines. 1914, ii. 380. 
on rupture of steel rails. 1920, i. 745. 
DuRAND, OLIvER CHARLES, elected member. 1918, i, 2. 
Durpan, T. E., on uniform boiler specifications. 1914, i. 712. 
Durtey, R. J., on coal in Canada. 1912, ii. 483. 
on gas-producer tests of Canadian coal. 1912, ii, 483. . 
on gas-producers. 1913, ii. 558. 
Derr, on utilisation of low-grade fuel. 1911, ii. 504. 
Dvurran, RicHarD THOMAS, elected member. 1918, ii. 2. 
Durer, R., on application of metallography in foundries. 1918, i. 554, 
on disintegration of slag. 1917, ii. 396. 
on electric shaft furnace. 1921, ii. 365. 
on electrostatic separation of flue-dust. 1920, i. 707. 
on Séderberg electrode. 1921, i. 425. 
Du Torr, A. L., on iron ore in South Africa. 1915, ii. 216. 
on oil shales in Natal. 1917, i. 321. 
Durron, C. B., on petroleum products. 1916, ii. 406. 
Durron, W. F., on vanadium poisoning. 1911, ii. 628. 
DvorxKovitZ, P., on boring for oil. 1915, ii. 245. 
on petroleum in Saghalien. 1911, i. 554. 
Dwicur, A. S., on Dwight-Lloyd sintering process. 1912, ii. 465. 
Dwiaut, H. B., on steel conductors for electric transmission lines. 1917, i. 409. 
Dwyer, P., on gas-engine castings. 1921, i. 414. 
on machine moulding. 1920, i. 712. 
DycKeErnorr, A., on economics of roll trains. 1921, i. 434. 
on electrically driven rolling-mills. 1915, i. 578. 
Dyer, E. 1., on flow of oil through pipes. 1914, ii. 302. 
Dver, F. C., on methods of concentrating molybdenum ores, 1918, i. 473. 
Dyer, Y. A., on cast-iron pipes. 1917, i. 353, 
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Dyer, Y. A., on cupola practice. 1921, ii. 369. 
on foundry coke and slag. 1921, ii. 350. 
on foundry pigiron. 1921, i. 402, 403, ii. 369. 
on semi-steel. 1915, i. 561; 1916, ii. 423; 1921, i, 414. 
on fuel ecomony. 1919, ii. 472. 
Dykema, W. P., on recovery of gasoline from natural gas. 1918, i. 458 ; 1920, 
ii. 330. 
Dyson, H. K., on tests of steel bars in concrete. 1921, i. 458. 
Dyson, W. H., on use of silico-calcium in refining steel. 1911, i. 618. 
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Eagan, D. F., on core-making machines. 1911, i. 603. 
Eagan, J. H. D., on steel castings. 1916, ii. 424. 
Eakin, H. M., on coal in the United States. 1911, ii. 509. 

on iron ore in United States. 1916, i. 293. 
Earwart, R. F., on the viscosity and specific heat of natural gas. 1917, i. 327 
EastauGH, F. A., on preparation of samples of coke ash. 1915, ii. 335. 
Eastuam, J. H., on foundry patterns and moulding. 1912, i. 519. 

on special castings. 1912, i. 522. 
Easton, H. D., on coal in Kentucky. 1913, i. 542. 
Easton, W. H., on the Heroult electric furnace. 1919, i. 665. 
Eaton, G. M., on electric locomotives for mine haulage. 1915, i. 535. 
Eaton, J. T., on plate mill and peak load relation. 1920, i. 728. 
Eaton, L., on slushing in iron ore mining. 1921, ii. 338. 
Eavenson, H. N., on coal-dust explosions. 1915, i. 538. 

on safety in mines. 1915, i. 539. 
EBELING, a new explosive on. 1912, ii. 459. 

on shaft-sinking. I911, ii. 525. 
Esrigut, H. C., on manufacture of tubes. 1921, i. 446. 
Esy, KE. E., on roller-bearings for rolling-mill tables. 1918, ii. 479. 
Esy, J. H., on problems in open pit mining. 1915, i. 493. 
Kourcaral, N.— 

Paper on “ Tron ore resources of Chili.” See Varrrer, C. 

Eoxet, E. C:, on cement and iron industries. 1911, ii. 680. 

on concentration of iron ores. 1913, i, 523. 

on geology of iron ore. 1913, ii. 495. 

on iron ore in United States. 1912, ii. 642; 1913, ii. 506. 

on utilisation of blast-furnace slag. 1913, ii. 590. 

on valuation of ore reserves. 1913, i. 522. 
EoxeLmann, L. E., on phosphate coatings for rust-proofing iron. 1920, i. 760. 
Eoxerman, H. V., on producer-gas from wood waste. 1918, ii. 460. 
Eoxrrmann, O. W. H. von, on melting of ferro-manganese. 1914, ii, 229. 

elected member. 1914, i. 2. 
Eoxuarpt, A., on subsidence. 1914, i. 622. 
Eoxmany, 8. H., on comparison of steam and electrical rolling-mills, 1913, 

i. 638. 

Hppineton, FF, T., on iron ores of the world. 1920, i. 672. 
Evpy, L, H., on desulphurisation of blast-furnace gases. 1912, ii, 524. 
Epr, Henry Epwarp, elected member. 1912, ii. 5. 
EpELEAND, L., on refining crude petroleum. 1915, i, 524. 
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Even, E. M., on endurance tests. 1914, i. 705. 
on stresses in steel. 1911, ii. 612. 
Evert, H., on tensile tests. 1921, ii. 400. 
Epa@ar, J., on casting propeller brackets. 1919, ii. 493. 
on castings used in ship construction. 1919, i. 660; 1920, i. 712. 
on special castings. 1920, ii. 353. 
Epecomse, WILLIAM Epwarb, elected member. 1911, i. 2 
Epaerron, C. T., on manufacture and testing of springs. 1919, i. 676. 
EpxHo.g, C. L., on the Irwin meteorites. 1914, i. 578. 
Epmiston, J. A. C., on control of combustion. 1921, i. 72. 
on fueleconomy. 1919, ii. 122. 
on gas cleaning. 1921, i. 101. 
elected member. 1917, i. 2. 
Epsat, H. J., on foundry equipment. 1911, ii. 562. 
Epson, R., on preparation of metallic vanadium. 1916, i. 400. 
EpWarps, ALFRED, elected member. 1918, ii. 2. 
Epwarps, ARTHUR RowLAND, elected member. 1918, i. 2. 
Epwarps, C. A., on Brinell hardness and tenacity factors of heat-treated special 

steels. 1915, i. 135. 
on chemical relations of iron, vanadium and carbon. 1912, i. 230. 
on critical ranges of pureiron. 1913, i. 331. 
on determination of hardness, 1919, i. 684. 
on growth of castiron. 1911, i. 241. 
on hardening and tempering of alloy steels. 1918, i. 528. 
on hardness of quenched metals. 1914, ii. 368; 1915, ii. 305. 
on hardness testing. 1918, ii. 490. 
on high-speed steel. 1919, i. 337. 
on inclusions in steel and ferrite lines. 1918, i. 298. 
on influence of temperature on carbon and pigiron. 1911, ii. 103. 
on influence of mechanical strain on structure of metals. 1915, ii. 301. 
on iron and nitrogen. 1912, ii. 231. 
on manufacture of open-hearth steel. 1912, ii. 110. 
on magnetic and mechanical properties of manganese steel’ 1914, i. 130. 
on microstructure of steel. 1911, i. 662. 
on nature of solutions. 1912, i. 585. 
on oxygen enrichment of blast. 1913, i. 583; ii. 231. 
on phosphorus in iron and steel. 1915, i. 189. 
on relations of carbon, chromium, andiron. 191], i. 262. 
on relation between cutting efficiency and hardness of tool steel. 1916, 

i. 105. 
on resistance of metals to penetration under impact. 1918, ii. 491. 
on Roentgen spectrographic investigation of iron and steel. 1921, i. 332. 
on solubility of cementite in hardenite. 1912, i. 243. 
on transformations of steel during heat treatment. 1911, ii. 57. 

Epwarps, C. A., and H. C. H. CarPpENTER— 

Paper on "e The hardening of metals, with special reference to iron and 
its alloys.” 1914, i. 138; introduction, 138; crystal twinning, 141 ; 
relative hardness of austenitic and martensitic areas, 172; magnetic 
differences between martensitic and austenitic areas, 172. — Summary : : 


The mechanism of annealing, 175; the hardening of metals by gery 
176; constitution of martensite and austenite, 177,—Discussion: G. 
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Epwarps, C. A. (continued)— 
Beilby, 178; W. Rosenhain, 180; J. C. W. Humfrey, 182; H. Le 


Chatelier, 183 ; W. H. Hatfield, 184.—Correspondence : C. Benedicks, 186; . 


A. McCance, 187; A. Sauveur, 188; J. E. Stead, 190. Reply. 1914, ii. 
243. 

Epwarps, C. A., J. N. GReEENwoop and H. Kixxawa— ; 

Paper on “ Initial temperature and critical cooling velocities of chromium 

steel.” 1916, i. 114; introduction, 114; preliminary experiments, 120; 
effect of initial temperature, 124; initial temperature cooling rate and 
hardness, 133; microstructures, 137; conclusions, 139.—Dzscussion : 
H. C. H. Carpenter, 141; J. O. Arnold, 144; J. E. Stead, 145; Sir Robert 
Hadfield, 145; W. Rosenhain, 147.—Correspondence : H. M. Howe, 148 ; 
A. McCance, 150; C. A. Edwards (reply), 151. 

Epwaprps, C, A., and H. Kixkawa— 

Paper on “ The effect of chromium and tungsten upon the hardening 

and tempering of high-speed tool steel.” 1915, ii. 6 ; reference to Professor 
Carpenter’s investigation, 6; views of F. W. Taylor on Professor Carpen- 
ter’s results, 7; analysis of steels used by authors in present investigation, 
8; hardness data, 10; hardness results for steels with constant chromium 
content, 12; hardness results for steels with constant percentage of 
tungsten, 13 ; effect of initial hardening temperature, 20 ; microstructures, 
24; hardness and specific gravity, 25; conclusions, 29; references, 30. 
Discussion : H. C. H. Carpenter, 31, 36; Sir Robert Hadfield, 33; W. 
Rosenhain, 34; J. E. Stead, 35; C. A. Edwards, 37; Arthur Cooper, 38. 
Correspondence: J. H. Andrew, 38; F. C. A. H. Lantsberry, 40; A. 
McCance, 42; T. Swinden, 43; C. A. Edwards (reply), 44. 

Epwarps, C. A., H. Sutton and G. O1sH1— 


Paper on ‘‘ The properties of iron-chromium-carbon steels.” 1920, i. 


403. Part I—Thermal analysis, 403; critical cooling velocities, 421, 
summary, 434; references, 436; tables, 437. 
Epwarps, C. A., and A, L. Norsury— 

Part Il—Effect of heat treatment on electrical resistivity, 447; his- 
torical, 447; preparation of bars, 450; experimental methods, 451, 
measurement of resistivity, 453 ; resistivity of steels in the annealed state, 
455; influence of quenching temperature on resistivity, 459; note on 
quenching cracks, 464; decrease in resistivity on tempering previously 
quenched bars, 465; steels air-quenched from 1300° C., 465; steels wth 
chromium-carbon ratio less than 4.4 to 1, 465; steels with chromium- 
carbon ratios of up to about 10.0 to 1.0, 471; steels with chromium to 
carbon ratios above about 10 to 1, 472; steels 11 to 19 and 1 to 6 air- 
quenched from 1000° and 900° C., 472 ; heating curves of quenched steels, 
477; summary, 481; references, 485.—Discussion: J. H. Andrew, 483; 
J. H. 8. Dickenson, 483; H. Brearley, 485; T. F. Russell, 485; W. H. 
Hatfield, 486 ; F. C. Thompson, 487; J. F. Kayser, 488 ; C. H. Desch, 488. 
—Correspondence : J. H. G. Monypenny, 489; C. A. Edwards (reply), 490. 

Epwarps, E. T., on grading of alloy steels. 1912, ii. 588. 
on tests and composition of high-speed tool steel. 1912, ii. 587. 
Epwarps, G. E., on equipment of iron ore mines. 1912, i. 444, ii. 460; 1913, 

i. 520. 
on Ilgner system of electric winding. 1912, ii. 512; 1914, ii. 310. 
oniron ore mining. 1912,ii. 461; 1913,i. 521,ii.517; 1914,i. 580; 1915, 

i. 493, ii. 223. 
on iron ore in Ontario. 1913, i. 510. 


on Jones-Step process for nodulising iron ore. 1911, i. 595; 1914, ii. 279, 
on Pennsylvania ore dock at Cleveland. | 1914, ii. 277. 
on'shaft-sinking. 1911, i. 564. 


NAME INDEX. Ixxxvil 


Epwarps, G. E., on smelting low-grade ores. 1912, ii. 530. 
Epwarps, G. M., on coal in Asia Minor. 1914, i. 600. 
oniron ore in Turkey. 1914, i. 571. 


_Epwarps, J. C., on use of waste heat from coke-ovens. 1914, ii. 293. 


Epwarps, J. D., on density determination in gases. 1917, ii. 469. 
on gas analysis. 1921, i. 473. ; 
Epwarps, J. W., on welfare of the iron and steel industry. 1916, ii. 420. 
Epwarps, V. E., on power requirements for rolling-mills. 1914, i. 685. 
Eexerrt, H. D., on gas cleaning. 1917, i. 341; 1918, i. 492. 
EGEBERG, Bircer, elected member. 1921, i. 2. 
Eacrrs, H., on iron ore calcination. 1911, i. 534. 
Eaerrt, E. F., on oxy-acetylene cutting. 1914, ii. 360. 
Eeuorr, G., on analysis of petroleum. 1915, ii. 335; 1917, i. 423. 
on chemistry of the paraffin hydrocarbons. 1917, i. 324. 
on coal by-products. 1916, i. 314, ii. 402. 
on fractionation of paraffin oils. 1917, i. 324. 
on oil shales. 1918, ii. 456. 
on petroleum by-products. 1916, i. 318, ii. 406; 1917, i. 324, ii. 376 
on production of synthetic gasoline in 1918. 1917, ii. 372. 
Key, W. L., on coal-dust explosion tests. 1913, ii. 571. 
Enuers, W. A., on fuels for heat treating. 1921, i. 438. 
on heat-treatment of steel. 1917, ii..422. 
Eun, Ertk WitHeEy, elected member. 1921, ii. 9. 
EXRRENBERG, on shaft-sinking in collieries. 1912, i. 484. 
on ventilation in collieries. 1911, ii. 532. 
EHRENWERTH, J. VON— 

Paper on “ The economy of dry blast.” 1913, i; 118; previous discus- 
sions on influence of moisture in blast upon fuel consumption, 118 ; 
nature of author’s investigation, 119; tables showing fuel consumption 
necessary to produce 1000 calories of free heat under varying conditions 
of atmospheric moisture, 120; causes effecting saving of fuel, 124; con- 
clusions from experiments, 124; considerations under which adoption of 
dry blast is advantageous, 126 ; methods of effecting removal of moisture 
from the blast, 127; Appendix, 128.—Discussion : Greville Jones, 133 ; 
A. K. Reese, 133, 1385; T. C. Hutchinson, 135; J. von Ehrenwerth, 136.— 
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on determination of volatile matter in coal. 1912, ii. 628. 
on fusibility of coal ash. 1915, ii. 332; 1919, ii. 470; 1920, ii. 323. 
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Fieurrona, A. P., on coalin Peru. 1920, ii. 326. 
Finituncer, A., on underground fires. 1914, i. 630. 
Finptey, A. E., on corrosion of coke-oven walls. 1921, i. 388. 
awarded Carnegie Research Grant. 1921, i. 9. 
Finpiey, Atwin Irwin, elected member. 1920, i. 3. 
Fink, C. G., on manufacture of ferro-alloys. 1921, i. 406. 
Frinxz, W., on simplified rapid method for carbon determination. 1919, i. 700. 
Finuay, Jack, elected member. 1920, ii. 3. 
Finzay, J. R., on economics of ore mining. 1912, i. 446. 
on geology of coal. 1919, ii. 472. 
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Fisuer, J. P., on transport of natural gas. 1915, ii. 248. 
Fisner, RoBERT BowDEv, elected member. 1921, i. 2. 
Fisuer, W. L., on coalin Alaska, 1912, 1. 468. 
on mining laws in Australia and New Zealand. 1912, ii. 517. 
Fisk, G. L., on duplex process. 1920, i. 717. 
on heat efficiency of open-hearth furnaces. 1914, ii. 337. 
Frrou, E. O., Jun., on influence of vanadium on pig iron, 1914, ii. 363; 1915, 
i. 595, ii. 269. . 
Frrou, W. H., on pulverised coal, 1920, i. 690. 
FirzgnRap, C., JUN., on power requirements in rolling-mills. 1914, i. 686. 
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FirzcErap, F. A. J., on economies in electric furnace energy.’ 1914, ii. 340 
on electric-furnace practice. 1912, ii. 561. 
on electric furnaces of special type. 1912, i. 542. 
on electrodes. 1913, ii. 622. 
on experimental furnace. 1914, ii. 340. 
on firebricks. 1913, i. 528. 
on insulation of furnaces. 1912, ii. 466; 1914, i. 671. 
on manufacture of crystolon. 1913, i. 531. 
on properties of refractory materials. 1912, i. 453. 
on titanium steel rails. 1915, ii. 312. 
Fao, F. V., on solubility of phosphoric oxide in basic slag. 1911, i. 688. 
Fraps, F., on passivity ofiron. 1912, ii. 614; 1915, i. 628. 
Frage, A. L., on application of microscopy to mining iron ore. 1913, ii. 514. 
Fuaaa, 8. B., on carbon dioxide recorders. 1916, ii. 394. 
Fuanacan, W. N., on steelworks power plants. 1921, i. 433. 
Fuanpers, F. F., on bomb calorimeter. 1917, ii. 361. 
FLANNERY, J. M., on uranium steel. 1917, ii. 456. 
FLEcK, on coalin Austria. 1913, i. 537. 
Fruox, H., on molybdenum and its uses. 1917, i. 286. 
FLEGEL, K., on iron ore in Great Britain. 1912, i. 431. 
on measurement of temperatures at great depths. 1914, i. 628. : 
Fuierissner, H., on composition of blast-furnace slag. 1911,1.590; 1912,1. 510, 
ii. 536. 
on diamonds in blast-furnaces. 1911, i. 585. 
on galvanised wire. 1913, ii. 647. 
on slag cement. 1912, i. 511. 
Firming, A. P. M., on radiology applied to testing. 1921, i. 458. 
Friemina, J. A., on electric furnaces. 1911, ii. 589. 
on pyrometry. 1911, ii. 503. 
Firming, R., on strength of steel structures. 1913, ii. 664. 
Firemine, W. R., on corrosion of iron and steel. 1912, ii. 610; 1913, i. 685. 
on determination of carbon in steel. 1913, i. 690. 
on determination of oxygen. 1913, ii. 699. 
Furtouer, B. J., on artistic treatment of castiron. 1913, ii. 606. 
FLETCHER, G., on peat as a source of power. 1916, i. 311. 
FLETCHER, J. H.— 


_ Report on “Practice in the manufacture of malleable castiron.” 1917, 
ii, 327. 

Paper on “ Cooling of steel in ingot and other forms.” 1918, ii. 231; 
contraction and pipe in ingots, 232; effect of variable speed of cooling, 
242; temperature gradients and contraction, 257; influence of cooling on 
crystalline structure, 262,—Discussion : J. 8. Unger, 272; E. H. Saniter, 
272; Cosmo Johns, 272; J.S. Unger, 273; C. H. Desch, 273; W. Rosen- 
hain, 273; J. EH. Stead, 275; J. O. Arnold, 275; I. E. Lester, 276; H. H. 
Ashdown, 276; W. H. Hatfield, 277; Sir R. Hadfield, 278; W. A. Bone, 
278; J, E. Fletcher (reply), 2'79.—Correspondence: J. E. Stead, 280; 
H. J. Young, 281; H. H. Ashdown, 281; S. W. Williamson, 282; J. E. 
Fletcher (reply), 283. 

Paper on “ Blast-furnace and cupola slags: their composition and 
graphic methods for determining their constitution.” 1921,i. 105; blast 
furnace slags, 106 ; influence of Al,O; on the SiO, activity in blast-furnace 
slags, 117; characteristics of coke-ash slags, 119; cupola slags, 121; 
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Fietousr, J. EF. (eontinued)— F 
summary, 124.—Discussion : C. H. Desch, 125; H. Louis, 125; J. H. 
Whiteley, 126; A. F. Hallimond, 127; W. Rosenhain, 127.—Correspon- 
dence : J. EK. Fletcher (reply), 127, 


on the acid hearth and slag, 1919, i. 247. 

on bosh tuyeres. 1918, ii. 225, 226. 

on blast-furnace practice. 1920, i. 222. 

on carburisation of iron at low temperatures. 1919, i. 444. 

on corrosion. 1916, i. 97. 

on design of steel castings. 1918, ii. 468. 

on function of slags. 1916, i. 336. _ 

on graphitisation in iron-carbon alloys. 1919, i. 582. 

on growth in grey castiron. 1918, ii. 207. 

on influence of hot-deformation on qualities of steel. 1918, ii. 38. 

on influence of gases in molten steel. 1917, i. 372. . 

on intercrystalline cement in metals and elastic limit. 1916, i. 204. 

on malleable castings industry. 1917, ii. 325. 

on manufacture of puddled iron. 1920, i. 709. 

on manufacture, properties, and structure of cast iron. 1914, ii. 363. 

on open-hearth furnace design. 1918, ii. 315. 

on the puddling process. 1915, i. 556. 

on the reaction between pure carbon monoxide and pure electrolytic iron. 
1918, ii. 195. 

on sand-casting ingots. 1919, i. 669. 

on slag in the open-hearth process, 1920, i. 313. 

on steel ingot defects. 1917, 1. 90. 

on steel metallurgy. 1919, i. 195. 


Es on steel slags. 1917, ii. 413. 


on use of pulverised coal. 1919, i. 123. 

on welding up of blowholes in ingots. 1921, i. 55, 57. 
FLETCHER, OSWALD, elected member. 1917, ii. 2. 
Fuetcunr, R. J., on Fescol process for repair of machine parts. 1921, ii. 395. 
FiercuHer, R. L., on repair of furnace linings. 1919, ii. 466. 
FLInceL, on coalin Germany. 1912, i. 463. 
FLINTERMANN, R. F., on electric steel practice. 1917, ii. 407; 1919, i. 658+; 

1920, ii. 357. 

Froop, GrorGe# A., elected member. 1914, i. 2. 
Fiory, B. P., on electric welding. 1912, ii. 577. 
Forrsrer, F., on low-temperature distillation of coal. 1921, i. 390. 
Fout, W. E., on economies of coal-mining. 1915, ii, 255. 
Foxes, L., on signalling in collieries. 1917, ii. 386. 

on underground fires in mines. 1917, ii. 385. 
Founy, F. B., on crystallisation of steel runner. 1919, ii. 531. 

on drillsteel tests. 1921, ii. 389. 

on flaky and woody steel. 1919, i. 692, 

on photo-micrography. 1919, ii. 528. 
Fotxet, L., on manufacture of tinplates. 1911, ii. 606. 
Foors, F. W., on estimation of tungsten. 1919, i. 70.1. 

on mineral resources of Portugal. 1918, ii. 435. 
Foors, P. D., on calibration of optical thermometers. 1913, ii. 533. 
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Foors, P. D., on high temperature control. 1920, i. 686. 
on melting points of metal. 1920, ii. 392. 
on pyrometry. 1915,i. 504; 1916,i. 306; 1919, ii. 468; 1920, i. 686, 689 ; 
1921, ii. 384. \ 
on standard scale of temperature. 1920, i. 688. 
on standardisation of thermocouples. 1918, ii. 447. 
Foorn, W. M., on meteoric iron. 1913, i. 520; 1914, ii. 273; 1915, i. 490. 
Foorr Mryerau Co., on electric furnace refractories. 1921, i. 378. 
Forsszs, W. A., on cleaning blast-furnace gas. 1914, 1. 641. 
Forpes-Lusiie, W., on the oil-shales of Norfolk. 1917, 1. 320. 
Forsus-Scort, Gerwvn, elected associate. 1921, i. 6. 
Foros, H. J., on failure of chilled wheels. 1921, ii. 407. 
Forp, E. L., on use of washed metalin steel making. 1916, i. 330; 1918,1. 513. 
Forp, GRAHAM, elected member. 1914, i. 2. 
Forp, J., on coal in Nottinghamshire. 1920, i. 692. 
on petroleum in United Kingdom. 1919, ii. 476. 
Forp, L. D., on coal-washing. 1914, i. 635. 
on a Westphalian by-product coking plant. 1914, i. 605. 
on methods of working coal. 1914, i. 625. 
Forp, L. R., on the use of fuel oil. 1917, i. 326. 
ForNnaAnpDeER, E., on electric smelting ofiron ore. 1913, ii. 586. 
on metallurgy of open-hearth process. 1916, i. 345. 
Forrast, B. J., on utilisation of peat. 1919, ii. 481. 
Forrester, J. B., on underground fires. 1915, ii. 254. 
ForsBerG, FREDRIK, elected member. 1914, i. 2. 
ForspereG, G. A., on combined electric and Lancashire hearths. 1915, i. 557. 
Forssere, U., on manufacture of steel for ball bearings. 1914, ii. 371. 
on new Swedish testing laboratory. 1915, i. 603. 
Forsuaw, A., on gas-fired crucible furnaces. 1918, i. 510. 
Forster, J., on cupola practice. HII, i. 592. 


Forster, J. B., on determination of cobalt and nickel in cobalt steel. 1918, 
i. 446 


elected member. 1918, ii, 2. 
ForsTMANN, on rescue appliances in mines. 1913, ii. 572; 1914, i. 633. 
Forstner, W., on petroleum in the United States. 1911, i. 555. 
Forsyts, D. F., on iron ore in South Africa. 1915, ii. 217. 
Forsytur, W. E., on pyrometry. 1920, i. 689, ii. 320. 
Forwarp, A. J., on commercial uses for peat. 1915, i. 513. 
Fostur, C. E., on pyrometry, 1911, i, 588, ii. 503; 1912, i. 459. 
Fostsr, F., on fuel economy. 1919, ii. 111. 
on engine design. 1915, i. 530. 
on gas-engines. I911, i. 563. 
elected member. 1917, i. 2. 
Fosrer, J. E., on manufacture of firebricks. 1917, ii. 350. 
Foster, L., on application of electricity to coal-mining. 1915, i. 533. 
on breakdowns in colliery electric installations. 1915, i. 533. 
Fostsr, O. R., on atomic structure. 1921, i. 466. 
Fostzr, W',.on asphaltic minerals. 1913, ii. 556. 
Fostar, W. J., on blast-furnace bears. 1918, i. 214. 
on blast-furnace practice in the United Kingdom. 1918, i. 68. 
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Fostrr, W. J., on fuel economy in“blast-furnace. 1920, ii, 107. 
on growth of castiron. 1911, i. 238. 
on the iron-carbon system. 1911, i. 665. 
on puddling process. 1915, i. 556. 
on relations of carbon, chromium, andiron. 1911, i. 266. 
on solubility of cementite in hardenite. 1912, i. 244. 
on steel ingot defects. 1917, i. 96. 
on welding up of blowholes in steel. 1911, i. 82; 1912, i. 114, 
Fovoar, J. L., on estimation of sulphur. 1912, i. 609. 
Fouip, Maurice, elected member. 1914, ii. xix. 
Founp-Dvuront, A., obituary notice of. 1914, i. 553. 
FourGeor, on hardening furnaces. 1911, i. 631. 
Fourmartnr, P., on the Sambre and Meuse coalfield. 1913, ii. 538. 
Fowunr, H., on standard treatment of chisels. 1916, i. 361. 
elected member. 191], i. 2. 
Fow.er, Sir H., on fractures of boiler tubes. 1921, i. 459. 
Fowuss, 8. H.— : 
Paper on “‘ The cleaning of blast-furnace gas.” 1921, 1.75; gas and its 
contents, 76; measurement of gas quality, 78; the use of gas for boiler 
firing, 80; gas-cleaning plant, 81; tests for cooling, 90; summary, 91; 
Appendix, 93.—Discussion : A. Lennox Leigh, 96; A. Hutchinson, 96; 
H. M. Ridge, 96; F. W Harbord, 98; G. W. Hewson, 98; L. Rothera, 
100; G, B. Garrett, 100.—Correspondence ; J. A. Edmiston, 101; 8. H. 
Fowles (reply), 101. 
on utilisation of blast-furnace gas. 1920, i. 703. 
Fox, Epmunp Joun, elected member. 1912, i. 3. 
Foxwe tt, G. E., on coke-oven practice. 1917, i. 313. 

on flow of gases in coke-ovens. 1921, ii. 350. 

on origin of coal. 1914, ii. 287. 

on properties of refractory materials. 1918, i. 476. 
FRAENKEL, on microstructure of meteoric nickeliron. 1911, i. 663, 
Francis, A. V., on bluing of steel products. 1914, i. 701. 
Francis, C. K., on sulphur in petroleum oils. 1917, ii. 375. 

on technology of petroleum. 1920, ii. 337. 
Francis, J. R., on corrosion of boilers. 1912, ii. 613. 
Francke, W. J., on testing apparatus. 1921, i. 452. 
FRancurev, H. p&, on handling Algerian ores. 1914, i. 582, 
FRANCQ, ALFRED, elected member. 1912, i. 3. 
Frank, F., on peat. 1911, i. 548. 

on primary tar. 1921,.i. 396. 
FRANK, G., briquetting iron ore. 1911, i. 533. 

-FRANKLIN, F, H., on estimation of sulphur. 1914, i. 743. 
Franky, J. S., on shaft-sinking in collieries. 1912, i. 484. 
Franks, A. J., on shale-oil in Canada. 1921, ii. 356. 
FRANTZzEN, on hydraulic packing in coal-mines. 1915, i. 534. 
Franz, F., on coal in Austria. 1912, i. 463. 

Franz, W. C., elected member. 1921, i. 2. 

Fraser, A., on stresses in castings. 1920, i. 739. 

Fraser, ANDREW Browy, elected member. 1912, ii. 5. 
FRASER, GoRDON Henry, elected member. 1920, ii. 3. 
Fraser, GRAHAM, obituary notice of. 1916, i. 271. 
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Fraser, Josepx Dix, elected member. 1912, ii. 5. 
Fraser, L., on economics of ore mining. 1912, i. 446. 
Fraser, T., on sulphur in coal. 1920, i. 691; 1921, i. 390. 
Fray, W. P., on fuel briquetting. 1917, ii. 386. 
Frazer, J. ©. W., on analysis of furnace gases. 1912, i. 612. 
on coal-dust experiments. 1914, i. 629. 
on combustion tests of coal. 1915, i. 504. 
Frecu, F., on coal reserves of Germany. 1912, i. 624. ~ 
on mineral resources of Anatolia. 1915, i. 481. 
Frtcuerte, H., on iron ore in Canada. 1912, 1. 436. 
on magnesite in Canada. 1917, i. 302; 1918, ii. 439. 
Freetanp, W. E., on foundry economics. 1917, i. 360. 
Freeman, 0. W., on petroleuni in United States. 1920, i. 700. 
FREEMAN, P. J., on slag cement. 1919, i. 653. 
FrrEston, THomas ADAms, elected member. 1921, i1. 9. 
Freimvt, G., on recovery of iron from foundry waste. 1912, i. 514. 
Freisx, F., on coal in Brazil. 1911, ii. 511; 1912, ii. 487. 
FREMINVILLE, ©. DE, on brittleness and “ bursting.” 1915, i. 599. 
Fremont, C., on blue brittleness of welds. 1921, i. 445. : 
on buckling of metal tubes subjected to compression. 1913, ii. 664. 
on cracks in axles. 1921, i. 460. 
on cutting tests of steel. 1920, 11. 384. 
on impact tests. 1911, i. 652. 
on influence of repeated stresses. 1919, i. 685, 
on laws of Wohler. 1920, i. 743. 
on shear test method for measuring strength of cast iron. 1919, i. 682. 
on testing of cast iron. 1912, 11. 382. 
on testing of metals by impact notched bars. 1912, ii. 381. 
on testing rivet steel. I911, i. 648; 1912, ii. 382. 
on testing steel sheets. 1921, ii. 400. 
on testing steel tubes. 1912, ii. 381. 
on testing steel wire. 1912, ii. 382. 
on testing rails. 1912, i. 572. 
on testing welded metal. 1912, ii. 382. 
on testing of wire ropes. 1913, ii. 657. 
presentation of Bessemer Medal to. 1921, ii. 7. 
Frenou, A. T., on proximate analysis of ores in slags. 1912, ii. 622. 
FRENCH, a H., on hardwood distillation industry of United States. 1915, 
i, 512, 
Frenou, EpmunD LEAVENWoRtH, elected member. 1914, i, 2. 
Frenou, H. J., on ageing of steel. 1921, ii. 408. 
on alloy steels. 1921, i. 442. 
on heat treatment of chromium steel. 1920, ii. 373. 
on manufacture of tubing. 1920, i. 736. 
on tensile properties of boiler plate. 1920, i. 744. 
Frenou, W. E., on electric equipment of collieries. 1912, ii. 509. 
Frenvtzex, A., on geology of petroleum. 1913, i. 551. 
Frericus, I, W., on reinforced concrete for storage tanks. 1919, i. 641. 
Frey, C. P., on pyrometry. 1919, ii. 467; 1920, ii. 320. 
Frey, J. P., on early manufacture of cast iron stove plates. 1914, ii. 324. 
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Fruyeera, on rock-drilling machines. 1912, ii. 460. 
Fruyy, H. J., on blowing-engines. 1913, i. 584 

on cleaning of blast-furnace gases. 1913, i. 587. 

on driving of rolling mills. 1915, i. 579. 

on gas-engines. 1913, ii. 563. 

on utilisation of coke-oven gases, 1914, i. 608, 
Frick, Orro— 

Paper on “The electric refining of steel in an induction furnace of 
special type.” 1913, ii. 296; the Frick furnaces at Krupp’s works, Essen, 
296 ; comparison of Frick, Girod, and Kjellin furnaces, 301 ; description 
of Frick furnace, 302 ; future of electric furnace in the steel industry, 310; 
types of furnaces for refining of liquid steel, 310; metallurgical reactions 
in the induction furnace, 317; decarburisation, “desiliconising, 320; de- 
phosphorisation, 321; deoxidation, 323; rephosphorisation, desulphuris- 
ation, 326; recarburising, alloying, 330; energy-consumption and 
efficiency, electric losses, radiation losses, 331; theoretical energy-con- 
sumption, 333; efficiency, 337; duration of heats, daily production and 
practical energy-consumption, 339 ; ; comparison between different types of 
electric furnaces with regard to practical energy-consumption and 
efficiency, 342 ; various combinations of electric furnaces with open-hearth 
furnaces or converters, 344; cost of production, 357.—Discussion : D. F. 
Campbell, 358; L. N. Ledingham, 359; Greville Jones, 360; O. Frick, 
360.—Correspondence : E. Houbaer, 363; O, Frick (reply), 363. 
on electric smelting of iron ore. 1912, i. 507. 
on open-hearth processes. 1914, i. 85, 92. 
on production of steel direct from ore. 1914, i. 393. 

Fricke, L., on gas-producers, 1911, ii. 522, 

FrrepEemMann, W., on subsidence. 1914, ii. 307. 

Frimepenssura, F., on coal-dust experiments. 1913, i. 575. 
FRIEDENSTEIN, JOSEPH, elected member. 1914, ii. xix. 
FRIEDLAENDER, E., on electric driving of rolling-mills. 1914, i. 684. 
FRImDMANN, on corrosion of iron and steel. 191], ii. 649. 
Frrepricn, H., on cutting-tests with tool steels. 1914, i. 707. 


' Frrepricu, K., on heat-treatment of steel. 1912, i. 549. 


on laboratory equipment. 1912, i. 606. 
Friepricn, O., on open-hearth furnace construction. 1913, ii. 614, 
Frienp, J. Newron— 

Paper on “The protection of iron with paint against atmospheric 
corrosion.” 1921, i. 366; influence of oil treatment, 366; multiple coats, 
367; table of results, 368. 

Paper on “ The corrosion and preservation ofiron.” C.8.M., 1911, iii. 1 ; 
is an acid essential to corrosion, 1; various factors influencing the rate of 
corrosion of relatively pure iron at ordinary temperatures, 3; the action 


: of acids, alkalies and salts upon iron, 25; the protection of iron and steel 


by cement, 38; the protection of iron by means of paint, 46; conclusion, 
64 ; case 64, 

Paper on “The preservation of iron by means of paint.” .S.ML, 1912, 
iv.; the field tests, 1 ; the nature of the liquid vehicle, 4; the physical con- 
dition of the pigment, 16; the chemical condition of ‘the pigment, 24; the 
condition of the iron surface to be painted, 24; the method of application 
of the Pert, 25; Appendix, 26. 

Paper on “ The preservation of iron.” C.8.M., 1913, v. 1. 

Paper on “ Protection of iron with paint against atmospheric corrosion.’ 
C.8.M., 1918, ix. 77. 

Paper on “ Influence of carbon and manganese upon the corrosion of 
iron and steel.” See Hapriecp, Sir Roper, 
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Frimnp, J. Newton, on action of steam oniron. I911, ii. 651. 
on corrosion ofiron and steel. 1911, ii. 649, 650; 1913, ii. 687; 1914,i. 7345 

1915, i. 624; 1916, i. 391, 3938 ; 1921, ii. 417, 
on corrosion of steel bars in reinforced concrete. 1918, i. 555. 
on passivity ofiron. 1912, i. 596. 
on protective coatings foriron. 1913, ii. 692. 
elected member. 1911, i. 2. 
awarded Carnegie Research Grant. I911, i. 25; 1915, i. 32; 1920, 

1.12; 
awarded Carnegie Gold Medal. 1913, i. 25. 

Frienp, J. N., and P. C. BAaRNET— : 

Paper on “The corrosion of iron in aqueous solutions of inorganic 
salts.” 1915, i. 336; introduction, 336; Friend and Brown’s experiments 
of 1911, 338; results of present experiments, 341. 

Frienp, J. N., J. Luoyp BENTLEY, and W. West— 

Paper on “The corrosion of nickel, chromium, and nickel-chromium 
steels.” 1912, i. 249; tap-water tests, 250; sea-water tests, 252; sul- 
phuric acid tests, 252 ; alternate wet and dry tests, 253; discussion of the 
results, 254. 

Paper on “‘ The mechanism of corrosion.” 1912, i. 259; the corrosion 
zone, 259; the mechanism of corrosion, 265; conclusion, 268.—Discus- - 
sion: H. EK, Armstrong, 269. 

Paper on “ The corrodibility of nickel, chromium, and nickel-chromium 
steels.” 1913, i. 388; reference to previous experiments, 388 ; tap-water 
tests, 389 ; sea-water tests, 390; sulphuric acid tests, 390; alternate wet 
and dry tests, 391; alternate heating and cooling, 392; discussion of 
results, 392. 

Frienp, J. A., Newron, and J. H. BrRown— 

Paper on ‘“‘ The action of aqueous solutions of single and mixed elec- 
trolytes upon iron.” 1911, i. 125; research of Heyn and Bauer, 125 ; 
author’s experiments, 127; action of mixtures of solutions of sodium 
chloride and potassium bichromate upon iron, 131; action of mixtures of 
solutions of sodium chloride and potassium chromate upon iron, 138; 
conclusion, 144.—Correspondence : A. S, Cushman, 145; J. N. Friend, and 
J. H. Brown (reply), 146. 

FRIEND, J. NEwTon, and C. W. MarsHaLL— 

Paper on “‘ The influence of silicon on the corrosion of cast iron.” 1913, 
i. 382; advantages of studying particular range of irons selected, 383 ; 
results of analyses of irons used in the research, 383 ; tap-water tests, 384 ; 
salt-water tests, 384; alternate wet and dry tests, 385; sulphuric acid 
tests, 385, 386; discussion of results, 386. 

Paper on “The influence of molybdenum on the corrodibility of steel.” 
1914, i. 503; analyses of steels used in experiments, 503; details of five 
series of tests carried out, 504; discussion of the results, 505. 

Paper on “The relative corrodibilities of grey cast iron and steel.” 
1915, i. 353 ; particulars of tests, 353; results obtained, 354; considera- 
tion of the results, 356; conclusion, 357.—Correspondence : T. Turner, 
364.—Authors (reply) : 364. Fas 

Note on ‘“‘ The removal of rust by means of chemical reagents.” 1915, 
i, 357 ; method of experiment, 358 ; sodium citrate, 360; boric acid, 361. 

Friss, J. A., on adiabatic device for bomb calorimeter. 1912, ii. 472. 
FRritwey, R., on silicon alloys, 1911, ii. 628. 

Fritz, JouN, obituary notice of. 1913, i. 485. 

Frorutica, W., on influence of gases on nickel steel. 1914, i. 730. 
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Froop, Joun, elected member. 1917, ii. 2. 
Frost, ALBERT, elected member. 1918, i. 3. 
Frost, E. J., on standardisation of forgings. 1919, ii. 507. 
Fry, A., on etching reagents. 1920, ii. 391. 

on formation of cracks in boiler plates, 1921, ii. 410. 

on stress lines in mild steel. 1921, ii. 410, 
Fry, (Miss) Hizpa E., elected member. 1918, ii. 2. 
Fry, Lawrorp H,— : 

Paper on “Notes on some quenching experiments.” 1917, i. 119; 
influence of form of object on rate of cooling, 120; quenching speed and 
composition of medium, 124.—Discussion : C. H. Desch, 127; W. A. Bone, 
127.— Correspondence : A. McCance, 127; L. H. Fry (reply), 279. 
on heat transfer between flowing gas and containing flue. 1918, i. 491. 
on heat-treatment of large pieces. 1918, i. 527. 
on influence of coalescence on steel. 1914, ii. 211. 
on ingots for tires. 1920, ii. 364. 
elected member. 1912, ii. 5. 

Fry, Sir Tarovore, Bart., obituary notice of. 1912, i. 410. 
Fucnos, O., on influence of temperature and mechanical work on the forging 

capacity of low-carbon steel. 1916, i. 360. 

Fuous, F. C., on identification of molybdenite. 1918, ii. 433. 
Fucuset, M., on micrography of broken axle. 1914, i. 716. 

on specifications for railway material. 1913, ii. 671. 
Fouriacer, H. A., on a new type of gas-engine. 1914, ii. 306. 
Futter, B. D., on influence of gating on castings. 1917, i. 352. 
Fourier, J. T., on explosives and blasting. 1912, ii. 459. 
Furr, J. W., on use of pulverised coal as fuel. 1917, 1. 306. 
Fuuuer, 8. J., on transport of ferro-silicon. 1913, ii. 696. 
Fourier, T. 8.,0n corrosion. 1921, i. 470. 
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Fuurton, R, V., on estimation of iron. 1921, i. 472. 
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on sampling fuel products. 1915, i. 636. 
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Furst, J. K., on the Duplex process. 1915,i. 570; 1917, ii. 405; 1918, i. 512. 
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GaLLanpeEr, O., on determination of depth of segregation in metals. 1912, ii. 
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Garpner, H. A., on protective coatings foriron. 1913, ii. 692; 1915, i. 628; 
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Baron ee, W. E., on coal-dust experiments. 1911, i. 572, ii. 583 ; 1913, i. 574, 
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on gas-producers. 1912, i. 481; 1914, i. 616. 
on low-temperature distillation of coal. 1920, i. 698. 
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GaRnert, Crom, STEVENSON, elected associate. 1917, 1. 5. 

Gary, H., on wear of rails. 1914, ii. 374. 
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on determination of vanadium in steel. 1912, ii. 621. 
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Garrett, F. C., on examination of coal by X-rays. 1912, ii. 479. 

Garrett, G. B., on gas cleaning. 1921, i. 100. 
elected member. 1920, i. 3. 

Garry, A., on cleaning castings. 1911, i. 604. 
on moulding-sand. 1912, ii. 546. 

GaRTNER, P., on colour etching of steels. 1911, ii. 634. 
on heat-treatment of steel. I9I11, i, 635. 
on metallographical appliances. 1911, i. 661. 

Garvin, M.— : 

Paper on “The experimental investigation of the influence of the rate 
of cooling on the hardening of carbon steels.” See PortEvrn, A. M. 
on cooling curves of quenched metals. 1918, i. 554. 
on influence of rate of cooling on hardening. 1920, ii. 372. 
on influence of rate of cooling on transformation points. 1917, ii. 422. 

Gary, M., on testing of firebricks. 1915, i. 498. 
on tests of iron-Portland cement. 1912, ii. 383; 1915, ii. 267; 1921, 

i. 409. 

GascuE, F, G., on gas-engines. 1914, ii. 306. 
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Gates, G. M., on underground haulage, 1911, i. 568. 

Gatzs, H. D., on sand-blasting castings. 1914, ii. 332; 1919, ii. 493; 1920, 
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GatrEwoop, R. D., on plate reheating furnace. 1912, ii. 568. 

GATHMANN, E.— 

Paper on “‘ Commercial production of sound steelingots.” 1913, ii. 281 ; 
constitution of “sound steel,” 281; method of obtaining sound ingots 
with discard as low as 10 or 12 per cent, 282; open-hearth practice, 286; 
summary, 292.—Discussion: E. H. Saniter, 293; Greville Jones, 293 ; 
A. W. Richards, 293; A. Cooper, 293.—Correspondence: J. H. Darling, 
293; P. Girod, 294; C. Pickersgill Smith, 294; E. Gathmann (reply), 294. 
on casting of steelingots. 1921, i. 429. 
on production of sound steelingots. 1913, i. 632; 1915, ii. 286. 

GaATHMANN, T., on iron ores of Brazil. 1913, ii. 507. 

Gatwarp, W. A., on electric heat-treatment furnaces, 1921, i. 436, 437. 

on magnetic properties of iron-aluminium alloys. 1918, ii. 504. 
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on inflammability of mine gases. 1917, ii. 385. 
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Gautier, A., on bauxite. I911, ii. 499. 
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on Dwight-Lloyd sintering process. 1912, ii. 465. 
obituary notice of. 1920, i. 664. ; 
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GzsBeErt, N. J., on influence of elenients on steel. 1919, ii. 517. 
on magnetic properties of steel, 1920, i. 749. 
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GEBHARDT, on shaft-sinking. I911, ii. 526. 
Geppus, Str AUCKLAND, speech at Dinner by. 1919, i. 601. 
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Guu, W. W. H., on prevention of corrosion of metals. 1913, i. 686. 
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Graric, A. G., on heat-treatment of nickel steel. 1919, ii. 508. 
Geiger, C., on preparation of moulding sand. 1913, i. 613. 
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GEER, G., on economy of the blast-furnace. 1915, i. 545. 
Ge1spR, P., on iron ore in Lapland. 1913, ii. 498; 1914, i. 571. 
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GESBEEK, §., on value of Seger cones as pyrometers. 1913, i. 533. 
GEILENKIRCHEN, on steel foundry practice. 1913, ii. 600. 
GerisMmErR, H. S., on concentration of brown iron ores. 1911, ii. 488. 
on search foriron ore. 1911, ii. 469. 
on mine drainage. 1917, i. 332. 
GuisseL, A., on castiron. 1921, i. 450. 
on improving high-quality castings. 1915, i. 559. 


GeLLERT, N. H., on cleaning of blast-furnace gas. 1920, i. 707; 1921, ii. 
364, 


on potash recovery from blast-furnace dust. 1919, ii. 486. 
GELSTHARP, F’., on “‘ exothermic steel.” 1913, i. 602. 
GENDERS, R.— 
Paper on “The manufacture of shells in Canada during the war 1914— 
1918.” See Swapny, H. W. B. 
elected member. 1921, ii. 9. 
GENEAU, C., on magnetic properties of manganese steels. 1917, ii. 445, 
GrnzEs, on the Schiller tensile testing machine. 1914, i. 706, 
Gunnet, C. W., JuN., on rail specifications. 1916, i. 382. 
elected member. 1911, ii. 9. 
GentiL, L., on origin of petroleum. 1921, ii. 354. 
xENZMER, R., on casting of large cylindrical rolls. 1911, ii. 570. 
on the ore process. I911, i. 618. 
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Groran, Cecit WALTER, elected member. 1917, ii. 2. 
GEORGE, EDWARD JamEs, elected member. 1920, i. 3. 
Groran, G., on coal in India, 1917, ii. 364. 


NAME INDEX. evil 
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1912, ii. 642. 
Grores, J. R., on development of merchant millin United States, 1915,ii. 291. 
GrorGeE, W., on working of petroleum. 1914, i. 613. 
GroraE, W. H., on moisture in coke. 1920, i. 695. 
elected associate. 1919, ii. 5. 
GerorerAn8, A., on petroleum in Moldavia, 1913, ii. 551. 
Groretus, on electrical appliances for deep boring. 1914, i. 580. 
GERARD, on atomic weight of nickel. 1914, ii. 382. 
_ GERARD, A., on charging machine for cupolas. 1911, ii. 560. 
GERARD, C., on pulverised coal. 1920, ii. 321. 
GERBEL-STROVER, Ericu, elected member. 1911, ii. 9. 
GerBer, D., on ventilation in collieries. 1914, i: 627. 
GERBRACHT, E., on German rolling-mills. 1911, i. 614. 
GEROKE, F., on estimation of carbon in ferro-chromium. 1912, i. 608. 
GerRcKE, M., on power supply in steelworks. 1913, ii. 632. 
GERDAU, B., on forging presses. 191], ii. 573. 
GERHARD, W. P., on comparative value of cast iron, wrought iron and 
steel pipe. 1919, i. 683. 
on corrosion of pipes. 1920, i. 762. 
GERHARDT, R. B., on apparatus for hoisting furnace doors. 1919, ii. 499, 
on blast-furnace at Maryland. 1920, ii. 348. 
on electric-driving of rolling-mills. 1919, ii. 502; 1920, ii. 368. 
on modern steel plant. 1920, ii. 362. 
on sintering and briquetting of Mayari ores. 1913, ii. 522. 
GeERKE®, A., on clay ironstone mines of Czenstochau. 1920, i. 670. 
on mining and metallurgical industries of Poland. 1920, i. 670. 
GERMEAU, Nestor, elected member. 1914, ii. xix. 
GERNER, G. C., on cold-rolling of steel. 1916, ii. 439. 
Gerry, A. L., on methods of working iron ore. 1912, ii. 460. : 
GeErsTEN, E., on heat of formation of iron carbide. 1912, i. 586; 1913, i. 683. 
Gessner, A., on impact tensile tests of special steels. 1920, ii. 383. 
on impact tests on castiron. 1915, ii. 309. 
on notched-bar impact tests on ductile steels. 1912, ii. 381. 
Geuze, L., on manufacture of axles and tyres. 1918, i. 520, 
GEVERS-ORBAN— 
Paper on “ The distillation of tar in metallurgical practice.” 1913, ii. 
61; importance of tar question, 61; utilisation of tar, 61; the Cava 
process and its advantages, 63; special application of the process to 
metallurgy, 66.—Discussion: J. H. Darling, 67.—Correspondence : 
Gevers-Orban (reply), 67. 
GHAMBASHIDZE, D., on the Russian oil industry. 1918, 11. 455. 
Guosu, NIRENDRAIATH, elected member. 1920, i. 3. 
Grips, G., on methods of working coal. 1917, ii. 384. 
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on rail specifications. 1916, i. 382. 
Gipzs, G. H., on blast-furnace bears. 1918, i. 213. 
on blast-furnace practice, 1918, i. 69; 1920, i. 223. 
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on fuel economy in blast-furnaces, 1918, i. 212. 
Gress, W. E., on corrosion of iron and alloys. 1916, i. 391. 
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Grgson, W., on coal in Great Britain. 1913, i. 536. 
on coalin Wales. 1918, ii. 450. 
on fatigue tests of aluminium alloys. 1920, ii. 392. 
oniron ore in England. 1920, ii. 306. 
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i, 422, 
elected member, 1916, i. 3. 
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GILBERT, C. G., on form value of energy. 1921, i. 381. 
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Girt, A. C., on chromite in Alaska. 1921, i. 374. 
Ginx, C. 8., on coke hardness. 1918, i. 213. 
on fuel economy in blast-furnace. 1920, ii. 109. 
elected member. 1911, ii. 9. 
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GruuEs, C., on castiron briquettes. 1914, ii. 327. 
Gites, T. W., on heat conductivity of firebricks. 1915, i. 499. - 
Gitterr, H. W., on manufacture of ferro-uranium. 1917, ii. 452. 
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Giimas, F., on origin of iron ore. 1991, i. 514. 
s, R., on by-product coke-oven practice, 1912, i. 471. 
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Gurorr, Josuru Puncivar, elected member. 1913, ii. 4. 
Gusorr, Witvney Mansu, elected member. 1913, ii. 4. 
Gitmas, G. H., on heat-treatment of rock drill steel. 1921, ii. 389. 
Giumont, £, B., on moulding sand. 1912, i. 521. 
Gimony, L. E., on cupola design. 1915, ii. 268. 
on malleable castings. 1915, ii. 273; 1916, ii. 425, 
arate ie on influence of briquetted borings on foundry products. 1918, 
i, BOL, 
Givers, C. D., on handling iron ore. 1916, i. 300. 
Gitrts, J. E., on origin of petroleum. 1911, i. 552. 
Girtsay, D, M., on metallurgy of high-speed steel. 1921, ii. 388. 
Giouirrs, F.— 
Paper on “ New industrial processes for the case-hardening of steel.” 
1911, ii. 307; theory. of the process of case-hardening, 308; use of agents, 
310; technical advantages obtained by employment of case-hardening 
agents, 312; description of new furnace and its operation, 314; results 
‘ obtained with furnace, 323; Bibliography, 329. 

on behaviour of slag enclosures in acid steel. 1917, i. 394. 
on case-hardening. 1911, i. 629, ii. 595; 1915, ii. 293; 1921, ii. 384. 
on case-hardening of chromium steels. 1911, ii. 595. 

on case-hardening of nickel steels. 1911, ii. 594. 

on control of quenching temperature of steelin large masses. 1914, i. 694. 
on cracks in ingots. 1920, ii. 363. 

on crystallisation of carbon steels. 1913, ii. 675. 

on crystallisation phenomena. 1913, ii. 675. 

on crystallography. 1920, ii. 391. 

on dendritic structure. 1920, ii. 391. 

on formation of cementite. 191], ii. 635. 

on genesis of ferrite. ~ 1920, ii. 390. 

on heat-treatment of special steels. 1917, i. 384. 

on microscopes. 1912, ii. 615; 1920, i. 757. 

on malleable castiron. 1911, i. 605. 

on solubility of slag inclusions in molten steel. 1915, i. 618. 
on steel castings. 1921, i. 439. 

on woody and flaky steel. 1919, i. 692. 

on woody fractures in transverse tests. 1919, ii, 213. 
elected member. 1913, i. 2. 

presentation of Bessemer Medal to. 1919, ii. 6. 
Giourrtt, F., and F. Canwevati— 

Paper on “ Case-hardening by means of compressed gases.” 1911, ii. 
331; previous experiments, 331; modification of apparatus, 332; steels 
employed, 335; results of experiments, 338; action of carbon monoxide 
upon metals, 341; changes in pressures of equilibrium, 348 ; ‘conclusions, 
351. 

GrearD, L., on calorimetry. 1917, ii. 361. 

GipaRrp, M., on interallied specifications for aircraft. 1919, i. 688, 
Girasoit, Domentco, elected member. 1913, i. 2. 

Gmmavp, J. E., on automatic grabs. 1914, i. 582. 
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Grrop, P., on armour-piercing projectiles. 1913, ii. 266. 
on electric steel foundry practice. 1913, i. 610, ii. 604. 
on production of sound ingots: 1913, ii. 294. 
elected member. 1911, ii. 9. 
Girousss, on electrolytic corrosion. 1914, i. 736. 
Girvin, H. G., on dry air blast. 1914, i. 640. 
Gsxssinc, O., on iron ore handling. 1912, ii. 462. 
Gsmrs, L. F., obituary notice of. 1919, ii. 454. 
GuapWYN, SIDNEY CHaruzs, elected member. 1915, 1. 1. 
GuantaweE, Lorp (J. J. Jenkins, lst Baron), obituary notice of. 1915, ii. 


GuaseR, E., on the Junkers calorimeter. 1915, i. 503. 
‘Guaser, L. C., on metallurgical reactions in Bessemer practice. 1920, rear aliin 
GLASSFORD, J., on constitution of castiron. 1912, ii. 382. 
GuazeBrooK, R. T., on laws of flow of oil through pipes. 1916, i. 320. 
Gunason, A. C., on case-hardening. 1914, i. 689. 
GurpuiLt, J. M., on manufacture and treatment of steel for guns. 1912, i. 
330. 

on production of sound ingots. 1912, ii. 54; 1913, i. 65. 

on treatment of high-speed tool steel. 1911, ii. 602. 

elected Vice-President. 1915, i. 14. 
Guenck, I., on automatic regulation of blast-furnace gas supply. 1913, ii. 
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Gury, L. C., on petroleum in United States. 1920, ii. 334. 
Gunz, K., on handling iron ore. 1911, i. 529. 
Gurwirz, H., on iron and steel industry of Russia. 19J1, ii. 677. 
GLOCKNER, on origin of coal. 1912, i. 461. 
Guupp, W., on low-temperature carbonisation of coal. 1920, ii. 328. 
GuusuKow, I. N., on petroleum in Russia. 1913, i. 553. 
GMEYNER, E., on briquetting of brown coal. 1913, ii. 575. 
Gosztret, A., on by-product recovery in coking. 1911, ii. 512. 
on improvements in coking practice. 1913, i. 549. 
on Kerpely gas-producer. 1913, i. 562. 
on Kros regenerative coke-oven. 1912, ii. 490. 
Govconot, M., on coke hardness. 1918, ii. 454. ‘ 
on Be of coking temperature on crushing strength of coke. 1917, 
ii. 368, 
on the oxidation of coal. 1917, i. 309; 1921, i. 386. 
GopparD, CHArLEs Eric, elected associate. 1917, i. 5. 
Goprrey, C. E., on first steelworks in America. 1915, i. 555. 
Goprrey, Epwin ANDERSON, elected member. 1920, i. 3. : 
Goprroip, H., on reinforced basic lining for open-hearth furnace. 1917, ii. 
354, 404. 
on stellite. 1918, ii. 497. 
GoDsELL, JOHN CHaRuus, elected member. 1918, ii. 2. 
GoEBEL, J., on flaky fracture in steel. 1921, i. 460. 
Goxcxs, 0O., fusibility and volatilisation of refractory materials. 1912, i. 454. 
on solubility of carbon in iron. 1911, ii, 644. 
GorrReEns, F., on additional transformation points in steel. 1916, ii. 461. 
on iron-copper system. 1917, ii. 456, 
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GorRENs, P,.— 


Paper on “ The influence of cold-working and annealing on the properties 
of iron and steel.” ©,.8.M., 1911, iii. 320; introduction, 320; changes in 
the properties of iron and steel resulting from cold-working, 322 ; changes 
produced in cold-worked mild steel by heat-treatment, 379; conclusions, 
396; summary, 399; tables, 400. 
on corrugation of steel rails. 1918, i. 542. 
on gases in steel. 1916, ii. 433, 434. 
on heat conductivity of firebricks. 1915, i. 499. 
on influence of cold working and annealing on properties of iron and steel. 

1913, ii. 663. 
on influence of thermal treatment on interstrained steel. 1914, i. 692. 
on impact tests on steel at low temperatures. 1913, if. 656. 
on magnetic properties of iron-carbon and iron-silicon alloys. 1913, i. 669. 
on measurement of gases iniron. 1915, i. 619. 
elected member. 1914, i. 2. 
awarded Carnegie Gold Medal. 1912, i. 26. 
biographical notice of. 1912, i. 27. 

GoETTEL, Emi K., elected member. 1920, ii. 3. 

Goetz, A., on iron ore in Ontario. 1912, ii. 450. 

- Gorrze, R., on rock drills. 1911, i. 526. 

GoLsLumM, H., on estimation of manganese. 1912, ii. 623. 

GoipMaN, J. M., on preservative treatment of timber. 1915, i. 531. 

GOLDMANN, on use of fluorspar. 1920, i. 717. 

GOLDMERSTED, L., on use of manganese fluoride in steelmaking. 1914, ii. 338 ; 
1915, i. 571. 

GOLDSCHMIDT, H,— 

_ Paper on “A new method for the improvement of the soundness of 
steel ingots by the aid of thermit.” 1912, ii. 78; introduction, 78; defects 
arising during cooling, 79; use of thermit for prevention of piping, 80 ; 
results obtained and various advantages, 81; Dr. Canaris’ experiments, 
83; analyses and tensile tests of thermit-treated plates, 84; results of 
tests of ingots treated with thermit, 84; method of carrying out process, 
85; results, 86.—Discussion: J. E. Stead, 88; W. H. Hatfield, 88; O.C. 
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of the Briey-Longwy field in August, 1914, and during the war, 59; the 
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in the repairing of the mines, 64; Appendix, 72. 
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462, 463, 
on magnetic properties of iron-carbon and iron-silicon alloys. 1913, i. 669. 
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Gustavson, R. G., on determination of cobalt. 1917, i. 423. 
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Happow, T., on electroplating with cobalt. 1915, ii. 327. 
HADFIELD, Str RopeRt— 

Paper on “‘ Sinhalese iron and steel of ancient origin.” 1912, i. 135. 
Section A.: introduction, 134. Section B: Opinions of various authorities 
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Section I: conclusion, 169; Bibliography, 170.—Discussion: Sir Hugh 
Bell, 173.—Correspondence : J. O. Arnold, 174; C. Benedicks, 175; A. K. 
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59; Sir R. A. Hadfield, 59.—Correspondence: E, D. Campbell, 62; L. 
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Paper on “ Fuel control in metallurgical furnaces.” 1919, ii. 61; 

design and control of furnaces, 61 ; introduction, 61 ; need for compilation 
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Haamatrer, E. W., on estimation of titanium. 1917, ii. 468. 
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on moulding sand. I911, ii. 567. 
on gas-engines. 1911, ii. 524. 
Harper, F, L., on value of peat fuel. 1917, ii. 367. 
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on hardness testing. 1921, i. 453. 
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Hatcut, H. V., on procuring special machines for munitions manufacture. 

1917, ii. 428. 

on sand-blasting apparatus. 1912, ii. 549. 
HatLsTong, G.— 

Paper on “ The transverse testing of cast iron.” 1914, il, 82; intro- 
duction, 82; material and testing machine used in investigation, 83 ; 
method of testing, 86; conclusions, 92.—Oorrespondence : KE. Adamson, 
93: R. Moldenke, 94; G. Hailstone (reply), 96. 

Paper on “ An investigation of liquid contraction in cast iron.” C€.8.M., 
1913, v. 51; introduction, 51; general scheme, 54; author’s research, 58 ; 
summary, 69. 

Paper on “ An investigation of liquid contraction in castiron.” Part II. 
C.S.M., 1916, vii. 55. 
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obituary notice of. 1916, i. 272. 
Hatstone, H. J., on specific gravity of coal. 1921, i. 386. 
Haitwoop, E. A., on miners’ lamps. 1914, i. 628, ii. 313. 
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on winding-ropes. 1915, i. 536; ii. 254. 
HavpBertstaDt, B., on search for coal. 1911, i. 541. 
Hatpang, J. S., on gases in eoal-mines. 1911, ii. 532. 
on spontaneous combustion of coal. 1917, ii. 386. 
on mine rescue apparatus. 1914, i. 633, ii. 313. 
HaLpsane-Gre, on Manchester and the smoke problem. 1916, i. 308. 
Hats, F, A., on manganese in the United States. 1918, 11. 432. 
Hats, H., on petroleum in the United States. 1911, ii. 514. 
Harz, Harotp GoprreEy, elected member. 1916, i. 3. 
Hauer, P. J., on hardness testing of steel. 1913, i. 660. 
on tensile testing. 1914, i. 706. 
Hazy, D. F., on molybdenite in the United States. 1918, ii. 433. 
Hatey, M., on signalling in collieries. 1911, ii. 536. 
Hatt, A. E., on estimation of volatile matter in coal. 1912, ii. 628. 
on fusion tests of coal-ash. 1915, ii. 322; 1916, 1. 308; 1919, i. 635. 
Haui, A. Equrton, re-elected member. 1912, ii. 5. 
Hatt, A. L., on chromite deposits of South Africa, 1912, ii. 454. 
on iron ore in South Africa. 1912, ii. 449. 
Hatt, C., on blasting by electricity. 1912, ii. 510. 
on explosives for mining operations. 1913, ii. 566. 
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Hawt, H. G., on pyrometry. 1921, ii. 384. 
Hatt, Isatan, elected member. 1918, i. 3. 
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Hatt, JosrpH, memoir of. 1917, i. 345. 
Hatt, J. F., on coal in Queensland. 1919, ii. 473. 
Hatt, J. H., on crucible steel furnaces. 1913, ii. 611. 
on defects in ingots and castings. 1914, ii. 329 ; 1915, ii. 286 ; 1919, ii. 500. 
on the Fremont test for cast steel. 1913, ii. 655. 
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on heat-treatment of steel castings. 1913, ii. 658. 
on manufacture of crucible steel. 1913, ii. 611. 
on manufacture of manganese steel castings. 1913, ii. 601. 
on manufacture and properties of manganese steel. 1915, i. 613. 
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on steel-making practice. 1921, i. 419. 
elected member. 1913, i. 2. 
Hat, J. J., on equipment of collieries. 1914, i. 623. 
SrArr. J. W.— 
Paper on “ Steam-engines for driving reversing rolling-mills.” 1912, i. 
335; duty demanded of an engine, 335; compound engines, 337; the 
turbine, 338; the -piston engine, 339; indicator diagrams, 339; three- 
cylinder engine, 343; steam pressure, 347.—Discussion : A. Lamberton, 
351; A.J. Capron, 352; J. H. Harrison, 352; W. Dixon, 353; A. Greiner, 
353 ; T. C. Hutchinson, 354. 
memoir of Joseph Hall by. 1917, i. 345. 
on puddling process. 1918, i. 499. 
Hatt, R. D., on coke-oven plant in Pennsylvania. 1912, ii. 490. 
on utilisation of coke-oven gas. 1912, ii. 492. 
Hati-Brown, ARCHIBALD, elected member. 1917, ii. 3. 
Hauu-Browy, E., on blast-furnace gas purification. 1914, i. 335. 
Hawa, F., on corrosion of wrought-iron nails. 1913, i. 686. 
Hauupior, A., on coal-washing. 1911, i. 577. 
on coke-oven gases. 1911, i. 551. 
Hatert, R. L., on estimation of nickel and cobalt. 1913, ii. 705. 
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Paper on “ The acid hearth and slag.” See Wurrrny, J. H. 
Paper on “‘ Action of iron oxides upon the acid furnace structure.” See 
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Paper on “‘ The chemical detection of strain in iron and steel by their 
reaction with nitric acid.” See WuireLny, J. H. 
on blast-furnace and cupola slags. 1921, i. 127. 
on refractory materials. 1920, ii. 316. 
on Reentgen spectrographic investigations of iron and steel. 1921, i. 334, 
on slag in the open-hearth process. 1920, i. 311. 
elected member. 192], i. 3. 
awarded Carnegie Research grant. 1917, i. 35. 
Hatsey, A. F., on materials and constructions for resisting shock. 1915, ii. 314. 
Hamasz, G., on elasticity of castiron. 1915, i1. 300. 
Hamety, P. N., on manufacture of coke. 1913, ii. 57. 
elected member. 1912, i. 3. 
Hamutron, D. T., on electric welding. 1915, ii. 297. 
on manufacture of shells. 1915, ii. 298; 1916, i. 364. 
Hamitron, James, elected member. 1917, ii. 3. 
Hamuitton, J. W. H., on agglomeration of iron ores. 1913, i. 525. 
Hamuron, R., on cleaning of blast-furnace gases. 1912, i. 502. 
on recovery of by-products from blast-furnace gas. 1916, 11. 418, 
elected member. 1918, ii. 3. 
Hamiton, W. R., on gas from oil wells. 1919, i. 643. 
on petroleum in the United States. 1916, ii. 405. 
Hamitton, W. 8., on action of fluorspar on open-hearth slags. 1915, i. 571. 
HamMarstrom, HsatMar Grora, elected member. 1917, i. 3. 
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Hammonp, Cuaruss F., elected member. 1919, i. 3. 
Hammonp, Davip WILLIAM, elected associate. 1920, i. 6. 
transferred to membership. 1921, i. 6. 
Hammonp, E. K., on cleaning blast-furnace gases. 1912, ii. 524. 
on cupola practice. 1913, i. 606. 
on cold-rolling steel strip. 1917, i. 374. 
on the manufacture of tool steel. 1913, i. 619. 
Hamner, H. L., on estimation of chromium and vanadium in steel. 1917, 11. 
467. 5 
Hamorr, Rosert, elected member. 1921, i. 3. 
Hamor, W. A., on American oil-shales. 1913, ii. 553. 
on coke as boiler fuel. 1917, ii. 371. 
HANAUER, W., on sanitation in collieries. 1911, i. 575. 
Hany, W., on treatment of special steels. 1915, ii. 295. 
Hancs, J. H., on coal in Nevada. 1914, i. 602. 
Hancock, E. L., on elastic strength of structural shapes. 1911, ii. 616. 
on overstrain. I911, ii. 614. 
Hancock, E. T., on petroleum in Wyoming. 1920, ii. 332; 1921, i. 392. » 
Hancock, R. T., on storage of iron ore. 1911, i. 529. 
Hancock, WALTER C.— 


Paper on “ Report of the investigation into the properties of refractory 
materials used in coke-oven construction.” €.§.M., 1920. x. 41. 


on properties of refractory materials used in the iron and steel industry. 
1917, i. 63. 


awarded Carnegie Research grant. 1916, i, 28; 1917, i. 35. 
Hanp, 8S. A., on manganese steel. 1921, i. 441. 
Hanp, T. W., on forging practice. 1920, i. 727. 
on steelworks machinery. 1919, ii. 499. 
elected member. 1917, i. 3. 
HANpForp, Crctn, elected associate. 1921, ii. 11. 
Hanps, H. E., on chemical properties of certain asphalts. 1917, ii. 372. 
Hanpy, J. O., on copper-clad steel. 1914, i. 740. 
on corrosion of copper steels. 1916, i. 394. 
on production of spongy iron in Sweden. 1913, i. 601. 
on roasting of iron ore. 1912, i. 452. 
Haney, H. B., on moulding sand. 1915, ii. 270. 
HANEMANN, H,, on cold-rolling. 1913, ii. 646. 
on deformation of steel due to quenching. 1914, i. 694, 
on formation of pearlite. 1914, i. 718. 
on hardening of steel. 1914, i. 695. 
on heat-treatment of steel. I911, ii. 598. 
on magnetic properties of alloys. 1916, i. 384. 
on methods for correcting cooling curves of solid solutions. 1915, ii. 319. 
on microscopic examination of metals. 1915, ii. 323. 
on the iron-carbon system. 1911, i. 665; 1914, i. 725. 
on iron objects of primitive origin. 1913, ii. 588. 
on microstructure of steel, 1912, ii. 606. 
on study of microstructure by means of polarised light. 1914, i. 716, 717. 
on theory of undercooled solid solutions. 1913, i. 683. 
Haney, M., on manganese ore in United States. 1919, i. 622. 
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Hantcorrs, A., on shaft-sinking. 1911, i. 564. 
Hint, A., on sources of supply of manganese ore. 1914, i. 576. 
on use of alloy steels. 1914, i. 712. 
on use of manganese alloys. 1913, i. 671, 
Hank, G. R., on steel-making practice. 1921, i. 419. 
Hantey, H. B., on preparation of foundry sand. 1919, i. 659. 
on tests of foundry sands. 1921, i. 415. 
elected member. 1919, ii. 3. 
Hanman, Joun LIoneEt, elected associate. 1921, ii. 11. 
Hanmer, C., on modern regenerative breathing apparatus. 1915, i. 539. 
Hann, E. L., on shaft-sinking. 1913, ii. 563. 
Hannesen, G., on manufacture of boron steels. 1915, i. 615. 
Hanney, Evan Ernest, elected associate. 1921, i. 6. 
Hannine, WILLIAM, elected member. 1914, ii. xix. 
obituary notice of. 1916, ii. 362. 
Hanwy, J., on fibrous fracture in steel. 1921, ii. 401. 
Hanocg, C., on haulage of iron ore. 1912, i. 445. 
Hawnriot, M., on Brinell hardness tests. 1913, i. 660. 
on hardness of metals. 1913, i. 660, 661. 
on occurrence and results of interstrain. 1913, ii. 663. 
» Hansettz, N. V., on briquetting of iron ore, 1912,i. 450; 1914, i. 587. 
on concentration of iron ore. 1913, i. 523. 
Hansen, C. A., on electric furnaces. 1914, ii. 340. 
on manufacture of steel castings in an electric furnace. 1914, ii. 328; 1915, 
i. 563. 
Hansen, F. F., on heating of steel forgings. 1919, 11. 506. 
Hanson, B. S8., on analyses of coals. 1913, i. 695. 
Hanson, D.— 
Paper on “ oneae in the case-hardening process.” 1919, i. 383. 
Part I—Theoretical, 384. Part IJ—Experimental and practical, 396. 
Summary, 400.—Discussion : W. Rosenhain, 402; F. Rogers, 403; C. H 
Smith, 403; D. Hanson and J. E. Hurst (reply), 404. 
Paper on ‘‘ A cause of failure in boiler plates.” See Rosrenuatn, W. 
on high-temperature thermostat. 1917, ii. 361. 
on intercrystalline failure in steel. 1921, 1. 459. 
on iron, carbon and phosphorus. 1918, i. 413. 
elected member. 1917, ii. 3. 
awarded Carnegie Research Grant. 1916, i. 28; 1917, 1. 35. 
Hanson, D., and Hitpa E. Hanson— 
Paper on ‘‘ The constitution of the nickel-iron alloys.” 1920, ii. 39; 
preparation of alloys, 40; thermal curves, 42; electrical conductivity, 


43; heat-treatment and microstructure, 48; bibliography, 59.—Dis- 
cussion: F. C. Thompson, 61; W. H. Hatfield, 61; J. N. Greenwood, 


> 61; D. Hanson (reply), 63. 
Piso H. H., on corrosion of iron and steel. 1912, ii. 609. 
Hanson, H.'J., on electric’smelting of iron ore. 1914, i. 649. 
Hanson, Joun Henry, elected member. 1918, ii. 3. 
Hanus, J., on estimation of chromium. 1913, 11. 701. 
Harsir, -W. D., on methods of working coal. 1917, ii. 384. 
Harporp, F. W., on Belgian iron and steel industry and the Great War. 1919, 
i, 44. 
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Harsorp, F. W., on cleaning blast-furnace gas. 1920, ii. 86; 1921, i. 98. 
on desiccation of air by calcium chloride. 1911, i. 48. 
on failures of heavy boiler shell-plates. 1914, i. 302. 
on fuel economy. 1919, ii. 102; 1920, 11. 106. 
on influence of elements on properties of steel. 1916, ii. 111. 
on iron-Portland cement. 1920, i. 121. 
on open-hearth processes. 1914, i. 90. 
on production of sound steel. 1913, i. 62; 1915, i. 73; 1916, ii. 205. 
on production of steel direct from ore. 1914, i. 392. 
on steel furnaces. 1913, i. 206. 
on steel metallurgy. 1919, i. 193. 
on use of pulverised coal. 1919, i. 123. 
awarded Bessemer medal. 1916, i. 20, 21. 
vote of thanks by. I911, ii. 12. 
HARBORD, VERNON, elected member. 1921, ii. 10. 
Harsort, E., on origin of iron ore. 1911, ii. 469. 
on iron orein Germany. 1913, ii. 497. 
Harpe, J. A., on mining of petroleum. 1921, ii. 354. 
Hirpeén, J., on electric crucible furnace. 1913, ii. 612. 
on electric furnaces of special types. I911, i. 623; 1912, i. 542; 1913, 
i. 628. 
on electric refining of steel. 1914, i. 678. 
on electric smelting of iron ore. 1915, i. 554. 
on electrodes. - 1911, ii. 590. 
on “exothermic steel.”’ 1913, i. 602. 
on manufacture of ferro-manganese in electric furnaces. 1918, i. 514. 
on manufacture of ferro-silicon in the electric furnace. 1915, i. 574. 
on pinch effect in electric furnaces. 1913, ii. 622. 
HArpen, P., obituary notice of. 1921, ii. 329. 
Harper, E. C., on chromite in California. 1911, i. 524. 
on direct production of iron in Brazil. 1915, i. 557. 
on iron-depositing bacteria. 1920, i. 668. 
onironorein Brazil. 1912,i.489; 1914, ii. 269; 1915,i. 486; 1919, i. 620. 
on iron ore in California. 1913, ii. 504. 
on iron ore in Minnesota. 1920, ii, 309. 
on iron works of the Pacific Coast. 1913, ii. 583. 
on iron ore in the United States. 1911, i. 519, 520, 521. N 
on iron ores of the world. 1920, i. 672. . 
on manganese ore in Brazil. 1916, ii. 380. 
on manganese ore in Chile. 1916, ii. 380. 
on manganese ore in the United States. 1919, ii. 461. 
on manganese ores of the world. 1916, ii. 378. 
on manganiferous ores in the United States. 1917, ii. 341; 1918, ii. 432; — 
1920, ii. 314. 
Harper, O. E., on alloys of chromium-copper-nickel. 1917, i. 405. 
Harpesty, S., on stresses in wire rope. 1919, ii. 526. 
Harpina, J. Bruon, elected member. 1917, ii. 3. 
Harpine, R. C., on fuel economy. 1919, ii. 118. 
elected member. 1912, ii. 5. 
Harpison, 8. J., on dehydrating petroleum. 1915, i. 524. 
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Harpwick, Frep, elected member. 1911, i. 3. 
Harpwicx, F. W., on history of the safety-lamp. 1916, ii. 412. 


_ Harpy, T. W., on heat-treatment of tool steel. 1917, i. 384. 


elected member. 1917, i. 3. 
Harpy, Waursr, elected member. 1917, ii. ¢ 
Harpyman, I’. F., on foundry patterns and ianaing 1912, i. 519. 

elected member. 1918, i. 3. 
Hagoer, J., on chemistry of coal-mining. 1913, ii. 570. 

on coking properties of coal. 1914, i. 602. 

on gasesin mines. 1914, i. 632, ii. 311. 

on ignition of coal-dust. 1912, ii. 515. 

on underground fires. 1912, ii. 516. 
Harker, G., on analysis of toluene and benzene in coal-tar oils. 1917, i. 424. 
Harxen, J. A., on high-temperature furnace laboratories. 1916, i. 358. 

on melting points of metals. 1912, ii. 607. 

on pyrometers. 1912, ii. 473. 

on volatilisation of metal. 1913, ii. 695. 
Harvey, A., on iron for piston rings. 1921, ii. 369. 

on malleable cast iron and steel. 1916, i. 341. 
Hagman, E. A,, on storage and heating of coal. 1912, i. 490. 
HArmoop-Banner, J. 8., speech at Dinner by. 1911, i. 490. 
Harnecxer, K., on phosphorus etching reagent. 1919, i. 690. 
HaRnicke Ly, W., on disintegration of slag. 1917, ii. 396. 

on preparation of spathic ore. 1913, i. 524; 1914, i. 587. 
Harper, C. H., on electro-plating with cobalt. 1915, ii. 327; 1916, i. 366. 
Harper, L. F., on the coke industry of New South Wales. 1917, i. 319. 
Haxrestrer, W. C., on combustion of lignite. 1919, i. 636. 
Harrinoton, J., on use of pulverised coal. 1917,i. 306; 1918, i. 480. 
Harerineton, R. F., on utilising burnt sand. 1918, i. 506. 
Harris, Georce, elected member. 1918, i. 3. 
Hareis, G. D., on petroleum in the United States. 1911, i. 556. 
Harris, G. W., on bee-hive oven construction. 1919, ii. 474. 
Hargis, Howarp Epwarp, elected member. 1913, ii. 4. 
Harris, H. H., on boxes used in carbonising. 1920, i. 730. 

on heat-resisting alloys. 1920, i. 754. 
Harris, W. J., on heat-treatment furnace with surface combustion. 1919, ii. 

511. 

on galvanising. 1917, ii. 429. 
Hazrison, A., on briquetting of steel turnings. 1919, i. 659. 
Harrison, D., on lighting of rolling-mills. 1912, i. 533. 
Harrison, G. B., on accidents in coal mines. 1912, i. 489. 
Hareison, J. H., on blast-furnace practice in the United Kingdom, 1918, 

i. 66, 67. 

on coke-hardness. 1918, i. 206. 

on desiccation of air by calcium chloride. 1911, i. 46. 

on explosions in blast-furnaces. 1914, i. 643. 

on fuel economy in blast furnaces. 1918, i. 205. 

on the Jurassic ironstones of the United Kingdom. 1918, i. 124. 

on @ new form of electrically-driven rolling-mill. 1913, i. 88. 

on steam-engines for rolling-mills. 1912, i. 352. 
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Harrison, J. H., on use of pulverised coal. 1919, i. 122. 
Harrison, N. C., on use of pulverised coal. 1919, ii. 469. 
Harrison, REGINALD Barker, elected member. 1918, i. 3. 
Harrison, StanLEY BENJAMIN, elected member. 1918, i. 3. 
Harrison, 8. H., on use of pulverised coal. 1916, i. 306. 
Harrison, T. R., on nichrome-constantan thermocouple. 1917, ii. 360. 
on pyrometry. 1920, i. 689; 1921, ii. 384. 
Harrison, W., on determination of carbon-dioxide in coal, 1921, i. 473. 
on lighting of steelworks. 1918, i. 516. 
Harrison, W. B., obituary notice of. 1912, i. 410. 
Harrison, WILLIAM GOLDSBROUGH, elected member. 1913, i. 2. 
Hart, E. C., on rock drills. 1914, ii. 275. = 
Hart, J. F.,-on a jolt ramming machine. 1913, i. 614. 
Hart, L. O., on nickel-chrome alloys. 1921, i. 467. 
Harret, G., on impact tests on steel at low temperatures. 1913, ii. 656. 
Harrert, Louis, elected member. 1920, 1. 3. 
' HarTLanp, Harry, elected member. 1921, i. 3. 
' Hares, on constitution of basic slag. 1912, ii. 559. 
Harvey, on hardening cracks in tool steel. 1921, i. 220. 
HartLey, Haroun, elected member. 1912, ii. 5. ; 
Harttey, H. J., on hydraulic riveting of boilers. 1912, ii. 579. 
Harrmay, A., on nomenclature of iron and steel products. 1912, ii. 606. 
Hartman, W. E., on coking practice. 1912, ii. 489; 1913, i. 545. 
on by-product recovery. 1913, ii. 549. 
Hartmann, L., on permanent deformation of stretched metal. 1911, ii. 615. 
Hartmann, M. L., on electro-analysis. I911, i. 684. 
on physical characteristics of refractories. 1920,i. 681, ii. 317; 1921, ii. 342. 
on use of carborundum. 1921, i. 378. 
Hartmann, P., on cases of band structure in iron and steel. 1914, ii. 365. 
Hartmann, W. E., on by-product coke-ovens. 1911, i. 551. 
Hartwia, EK. H., on inclusions in steel. 1921, i. 429. 
Harvarp, F, T., on manufacture of firebricks. 1913, ii. 526. 
on pyrometry. I911, ii, 502. 
Harvey, Artuur HounseEtt, elected member. 1919, i. 3. 
Harvey, E. W., on gas-producers. 1915, ii. 250. 
Harvey, F. A., on pyrometer protection tubes. 1920, i. 686. 
Harvey, L. C.— 

Paper on “ Use of pulverised coal, with special reference to its applica- 
tion in metallurgy.” 1919, i. 47; advantage of using coal in powdered 
form, 62 ; curves of combustion efficiencies, etc., 65 ; general considerations 
relating to successful application of pulverised fuel, 67; systems: ‘ Hol- 
beck” (Bonnet) system, 75; “ Quigley” systems, 78; “‘ Fuller” system, 
82; “ Bergman” system, 84; “Covert” system, 85; ‘“ Aero” system, 
87; “Stroud” system, 89; Locomotive Pulverised Fuel Co.’s and 
Powdered Coal Engineering Co.’s systems, 90 ; applications, 90 ; lignite, 
pitch and colloidal oil as fuels for metallurgical purposes, 112; results, 113 ; 
bibliography of recent articles on powdered coal, 116 ; —Discussion : B. 
Talbot, 120; G. Carrington, 120; H. Louis, 121; H. M. Ridge, 121; J. H. 
Harrison, 122; W. H. Hatfield, 132'; H. H. Hayes, 123; F. W. Harbord, 
123; J. E. Fletcher, 123; Sir Wm. Beardmore, 124; W. Savage, 124; 
K. B. Christmas, 124; A. Hutchinson, 125; L. C. Harvey (reply), 125.— 
Correspondence : B, Yaneske, 128; L. C, Harvey (further reply), 129. 
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Harvey, L. C., on fuel economy. 1919, ii. 118. 
on use of pulverised coal. 1919, i. 636; 1920, ii. 322. 
elected member. 1919, i 3. 
Harvey, RicHarD PERRY CALVER, elected member. 1920, i. 4. 
Hasrmoro, H., on elasticity of steel. 1921, ii. 402. 
Hasgrys, C. N., on formation of producer-gas, 1911, ii. 522. 
Hasxrvs, F. D.— 

Paper on “ The effect of heat-treatment on the colorimetric test for 

carbon in a 0:32 carbon steel.’? See CAMPBELL, E. D. 
HasuaM, FRANK, elected associate. 1919, ii. 5. 
HAsiam, Stpnny Bertram, elected member. 1920, ii. 3. 
Haster, O., on manufacture of synthetic pig iron. 1920, i. 708. 
Hastines, J. M., Jun., on by-product coke-ovens. 1920, ii. 331. 
Haron, A. §., on electric welding. 1911, ii. 603. 
Hatcn, FREDERICK Henry— 

Paper on ‘“‘ The Jurassic ironstones of the United Kingdom—economi- 
cally considered.” 1918, i. 71 ; introduction, 71. Part I—General descrip- 
tion of the group of Jurassic ironstones and comparison of its various 
members, 72, Part I1—Detailed description of the different members of 
the group, 81; Appendix: tables of analyses, 117.—Discussion: H. 
Louis, 121; Herbert Scott, 122 ;.8. J. Lloyd, 123; Si: William Ellis, 123 ; 
J. H. Harrison, 124; Dr. Hatch (1eply), 124.—Correspondence : D1. J. E, 
Stead, 125. 
on British iron and steelindustry. 1919, ii. 543. 
on geology of petroleum. 1914, i. 610. 
on iron ore supplies of the world. 1921, i. 375. 
on origin of ore. 1914, ii. 266. 
elected member. 1918, i. 3. 

Hatrretp, W. H.— 
Paper on “Influence of vanadium upon physical properties of cast 
irons.” I911, i. 318; introduction, 318; author’s experiments, 321 ; 
heat-treatment experiments, 324; conclusions, 325.—Discussion : I. HE. 
Lester, 326; J. Kent Smith, 326; J. E. Stead, 328.—Correspondence : 
H. Brearley, 328; H.C. H. Carpenter, 328; W. H. Hatfield (reply), 330. 

Paper on ‘‘ Influence of sulphur on the stability of iron carbide.” 1913, 
i. 139; introduction, 139; author’s experiments, 141; bars as cast, 143 ; 
high silicon series containing variable sulphur percentages, 146; high 
silicon series containing variable sulphur percentages and also manganese, 
148 ; examination of the carbides occurring in materials used, 150; con- 
sideration of results of experiments, 152; conclusions, 156.—Discussion : 
F. Rogers, 157; W. Rosenhain, 157; H. I. Coe, 159; W. H. Hatfield, 159. 
— Correspondence : C. Benedicks, 160 ; 1g 00), sb Carpenter, 162); .H. 1, 
Coe, 163; H. M. Howe, 163; F. Wi st, 166; W. H. Hatfield (reply), 166. 

Paper on “ Phosphorus in iron and steel.” 1915, ii. 122; introduction, 
122; author’s experiments—alloys as cast, 124; micro-examination of 
the bars as cast, 125; heat-treated bars, 126; micro-examination, 127 ; 
copper deposition examination, 128; the heat- treatment discussed, 129 ; 
comments on copper-depositing reagents, 131; distribution of phosphorus 
in low carbon material, 131; conclusions, 134. Discussion: W. Rosen- 
hain, 135; J. E. Stead, 137; W. H. Hatfield (reply), 138. 

Report on “The present position of the malleable castings industry ” 
1917, ii. 307. os 
on A, transformation of iron. 1915, i. 252. 
on acid open-hearth process. 1917, ii. 196, 
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Hatriecp, W. H., on acid open-hearth steel. 1917, ii. 219. 

on action of iron oxides upon acid furnace structure. 1919, ii. 181. 

on allotropy of iron. 1912, ii. 277; 1914, i. 448. 

on automobile steels. 1920, i. 747; 1921, ii. 404. 

on blast-furnace practice. 1920, i. 225. 

on brittleness in nickel-chrome and other steels. 1920, i. 620. 

on carbides of iron. 1914, ii. 11. 

on carburisation of iron. 1915, ii. 116. 

on chemical relations of iron, vanadium and carbon. 1912, i. 231. 

on chromium steels. 1920, i. 486. 

on the cold flow of steel. 1913, i. 114. 

on cooling of steel in ingot and other forms. 1918, ii. 277. 

on constitution of nickel-iron alloys. 1920, ii. 61. 

on corrosion of metals. 1911, i. 165; 1916, i. 95. 

on critical ranges of pureiron. 1913, i. 344. 

on distribution of phosphorus in steel between the points Acl and Ac3. 
1920, i. 385. E 

on failure in boiser plates. 1918, i. 326. 

on failure of metals. 1921, i. 459. 

on growth of castiron. I911, i. 241; 1918, ii. 204. 

on hardening. 1914, i. 184, 247. 

on hardening cracks in tool steel. 1921, i. 217. 

on hardening effect in copper steels. 1917, i. 115. 

on heat-treatment of aero steels. 1917, ii. 424. 

on high-speed steel. 1919, i. 339. 

on hyper-eutectic white iron and manganese. 1912, ii. 293. 

on influence of carbon on iron-manganese alloys. 1911, ii. 83. 

on influence of elements on tenacity of basic steel. 1918, ii. 57. 

on influence of hot-deformation on qualities of steel. 1918, ii. 31. 


on influence of initial temperature on physical properties of steel. 1920, 
i. 609. 


on influence of manganese and carbon on corrosion of steel. 1916, i. 73. 
on influence of metalloids on properties of cast iron. 1913, i. 377. 
on influence of nitrogen on iron and steel. 1915, ii. 98. 
on influence of oxygen on some properties of pureiron. 1915, ii. 157. 
on influence of surface tension on properties of metals. 1917, i. 175. 
on influence of vanadium on steel. 1911, i. 314. 
on intercrystalline cement in metals and elastic limit. 1916, i. 202. 
on intercrystalline fracture in mild steel. 1920, ii. 32. 
on the iron-carbon system. 1911, i. 664; 1915, i. 303. 
on iron and nitrogen. 1912, ii. 231. 
_ on iron-silicon-carbon alloys. 1911, i. 472. 
on macro-etching and macro-printing. 1919, i. 287. 
on manufacture of open-hearth steel. 1912, ii. 106. 
on micro-structure of commercially pure iron. 1917, ii. 245. 
on nickel-chrome steel. 1919, ii. 386. 
on non-metallic inclusions in steel. .1918, i. 297. 
on pearlite. 1916, ii. 238. 
on phase-diagram in the foundry. 1913, i. 614. 
on phosphorus in iron and steel. 1915, i. 182, 
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Harrretp, W. H., on phosphorus in malleable cast iron. 1918, ii. 369. 
on precipitation of free carbon in irons and steels. 1917, i. 413. 


on production of soundingots. 1912, ii. 56, 88; 1915,i. 77; 1916, ii. 206 ; 
1917, i. 93.; 1918, i. 234. 


~ on properties of cast iron. 1914, i. 702. 
on properties of ingots. 1916, ii. 171. 
on properties of manganese steel. 1914, i. 130. 
on properties of steel. 1919, ii. 536. 
on properties of steels at high temperatures. 1921, ii. 114. 
on properties of turbine steel. 1920, i. 744, ii. 381. 
on pyrometry. 1918, i. 481: 
on quenching cracks. 1921, i. 267. 
on the reaction between pure carbon-monoxide and pure electrolytic iron. 
1918, ii. 192. 
ees between ball hardness and scleroscope hardness. 1918, ii. 81, 
on relation of cutting efficiency and hardness of tool steel. 1916, i. 110. 
on shock tests. 1917, ii. 112. 
on slag in the open-hearth process. 1920, i. 307. 
on solubility of cementite in hardenite. 1912, i. 244. 
on stainless steel. 1920, i. '759; 1921, ii. 403. 
on use of steel in aeronautical construction. 1917, i. 408. 
on steel for ship construction. 1921, i. 459. 
on structure of chromium steels. 1920, i. 519, 522. 
on structure of malleable cast iron. 1915, ii. 273. 
on surface decarburisation of tool steel. 1915, i. 606. 
on tenacity and deformation of steel at high temperatures. 1913, i. 287. 
on transition of carbon forms in castiron. 1914, i. 723. 
on use of pulverised coal. 1919, i. 122. 
on welding up of blowholes in ingots: 1921, i. 49. 
on woody fractures in transverse tests. 1919, ii. 212. 
Hart, H. L., on synthetic cast iron. 1921, i. 405. 
Hart, W. K., on tests of manufactured articles. 1912, ii. 387. 
Harton, G., on alteration of bye-laws. 1915, ii. 4; 1916, i. 18. 
Harron, Wir11Am Howarp Brinton, elected member. 1920, ii. 4. 
Harrorti, Susumo, elected member. 1911, i. 3. 
HAtzFrep, on lighting of collieries. 1912, ii. 514. 
Haveuton, H. L.— 
Paper on “‘ A new reagent for etching mild steel.” See RosmNHAIN, W. 
Havauton, Joun Leste, on high-temperature thermostats. 1917, ii. 361. 
on iron, carbon and phosphorus. 1918, i. 413. 
on new reagent for detection of phosphorus in steel. 1914, ii. 381. 
elected member. 1917, ii. 3. 
awarded Carnegie Research grant. 1916, i. 28; 1917, 1. 35. 
Hautman, J. W., on refractories for use in steelworks. 1917, ii. 350; 1918, ii. 
442, 
Havurat, A. G., on methods of working in collieries. 1911, i. 566. 
Havtrat, H, E. T., on methods of concentrating molybdenum ores, 1918, i. 
473. 
HAUSENFELDER, R., on tar-oil as fuel in foundries, 1913, ii. 600 ; 1914, i. 660. 
on value of coal-tar oils. 1912, ii. 475. 
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Hauvszr, E., on explosions in collieries, 1911, i. 573. 
Haussmann, K., on deep boring. 1914, ii. 275. 
Havrrick, E. DE, on manganese ore in Russia. 1912, il. 456. 
on petroleum in Russia. 1911, i. 553, 698; 1912, ii. 495. 
on uses of petroleum. 1911, i. 558. 
HAVERFIELD, F., on Roman iron found at Corstopitum. 1912, i. 132. 
Hawarp, W. A., on gaseous combustion at high temperatures. 1921, ii. 357. 
Hawpon, W., on desiccation of air by calcium chloride. 1911, i. 47. 
on fuel economy in blast-furnaces. 1918, i. 201. 
vote of thanks by. 1912, i. 25. 
Hawke, C., on characteristics of abrasives. 1915, i. 582. 
Hawke, C. E., on carborundum products. 1916, i. 304. 
Hawkins, L. A., on protective coatings foriron. 1915, i. 628. 
Hawxkrinags, Lesire D., elected member. 1913, i. 2. 
Haw ey, F. G., on determination of silica. 1917, ii. 467. 
on determination of sulphur trioxide in flue-gas. 1913, i. 696. 
Haw ey, T. H., on classification of pigiron. I911, ii. 556. 
Hawortu, E., on petroleum statistics of United States. 1912, ii, 642; 1914, ~ 
ii. 299. 
Haypen, E. M., Jon., on separation of zirconium from iron and titanium. 
1914, ii. 395. 
Hayopen, H. H., on mineral industry of India. 1913, ii. 717; 1915, ii. 342. 
Haypgn, J. L. R., on electrolytic corrosion. 1912, i. 593, 
Hayes, A., on cupola practice. 1918, ii. 466. 
Haves, A. O., on iron ore in Newfoundland. 1916, i. 292. 
Hayes, C. W., on iron ore in Cuba. 1911, ii. 480. 
Hayes, F. A., on moulding sands. 1919, ii. 492. 
Hayzs, H. H., on relation between ball hardness and scleroscope hardness. 
1918, ii. 82. 
on use of pulverised coal. 1919, i. 123. 
elected associate. 1918, 1. 7. 
Hayss, J. 8., on coalin Nigeria, 1920, ii. 326. 
Haynes, E., on cobalt, chromium and molybdenum alloys. 1913, i. 670. 
on stainless steel. 1920,i1. 759; 1921, i. 447, ii. 403. 
on stellite. 1918, ii. 497; 1920, ii. 392. 
élected member. 1911, i. 3. 
Haynus, JpRome Kina, elected member. 1919, i. 3. 
Haywarp, C, R., on appliances for metallography. 1912, i. 579. 
on copper in medium carbon steel. 1918, i. 546. 
on influence of sulphur on low-carbon steel. 1916, ii. 453. 
on time effect in reheating hardened steel. 1917, i. 397. 
Haywarp, M. W., on molybdenite in the United States. 1918, ii. 433. 
Haywarp, R. A., on heat-treatment of steel. 1919, ii. 507, 
Haywarp, THOMAS Puroy, elected member. 1918, i. 3. 
Hazen, A., on steel and cast-iron pipes. 1911, ii. 622. 
HaZLepEne, F., on welding processes. 1919, i. 667. 


Hazuert, A. J., on production of petroleum in Texas and Louisiana. 1915, i, 
651. 


Huan, B, W., on blast-furnace operations. 1912, i. 496. 
on open-hearth practice, 1912, i. 584; 1914, i. 89, 


\ 


NAME INDEX. CXXXVIl 


Heappen, W. P., on meteorites. 1912, i. 443. 

Heat, C., on mine drainage. 1916, ii. 411. 

Heap, K, C., on petroleum in the United States. 1916, i. 317; 1917, i. 322. 
Hzap, Ray Dovetas THEopors, elected member. 1914, ii. xix. 

Heap, W., on equipment of the steel foundry. 1914, ii. 328. 

Heaps, C. W., on contraction of iron and nickelina magnetic field. 1915, ii. 316 
Huarne, W. W., on present ferro-manganese positionin America. 1915, i. 659. 
Hauarn, R. F., on estimation of tungsten. 192], i. 472. 

Heatucote, H. L.— 


Paper on ‘“‘Some recent improvements in case-hardening practice.” 
1914, i. 343 ; conditions of work prevailing in the modern hardening shop, 
343 ; an improved pyrometer, 343 ; the selection of dyes, 345 ; permanence 
of dye solutions, 346 ; calibration of dye solutions, 347 ; design and method 
of use, 347; case-hardening compositions, 350; permanence, 351; ex- 
haustion tests, 353 ; an improved case-hardening composition, 354; per- 
meability to heat, 355 ; composition of the case, 359; an improvement in 
tempering, 361; methods of testing hardness, 362; an improved sclero- 
meter, 363 ; production of colours on hardened work to facilitate viewing, 

~ 369.—Discussion : T. Turner, 373; Sir R. A. Hadfield, 373.—Correspond- 
ence: H. Brearley, 374; J. E. Stead, 376; H. L. Heathcote (reply), 376. 


Heatuer, H. J. 8., on explosions in collieries. 1911, ii, 534. 
on winding-engines. 1912, i. 487. 
Heaton, T. T., on welding. 1914, 1. 697; 1919, i. 678, 
HEAVEN, GEORGE SAMUEL, on effect of mass on heat-treatment, 1918, i. 350. 
elected member, 1918, i. 3. 
Hozsour, A. E., on ironworks in Japan. 1911, ii. 547. 
Hecat, H. N., on estimation of iron and manganese. 1921, ii, 421. 
Heck, C., on by-product recovery. 1913, i. 548, ii. 548. 
Hecker, W., on ammonia recovery. 1913, ii. 548. 
Heczxo, A., on estimation of sulphur. 1912, i. 610. 
HEDLEY, JOHN, elected member. 1917, ii. 3. 
Hebtey, R. R., on coalin Canada. 1912, i. 467. 
Heer, E., on a special recording calorimeter. 1915, i. 504. 
Herrner, B., on analysis of titaniferousiron ores. 1912, i. 610. 
Heaeem, A. G., on control of petroleum wells. 1916, i. 320. 
on drilling of gas and oil-wells. 1913, 11. 553. 
on use of mud-laden fluid in oil boring. 1914, 1i. 301. 
Heaeats, C., on’ cooling of castiron. 1915, i. 595. 
on use of plaster patterns. 1914, 1. 664. 
Hersy, C. G., on hardening steel. 1911, ii. 598. 
HemetserceEr, M., on estimation of manganese. I91I, i. 686. 
Herke, W., on desulphurisation of iron. 1913, ii. 577. 
on reactions in the refining of steel. 1914, 1. 672. 
Hetniscu, W., on graphite. 1911, 11. 499. 
Hauinricy, F., on piping iningots. 1921, ii. 379. 
Hatz, C., on peat-gas production. 1911, ii. 524; 1912, ii. 504; 1913, i. 566. 
HerzeLMany, A., on analysis of ferro-vanadium. 1915, ii. 331. 
on corrosion in boilers. 1915, i. 625. 
Harse, G. W., on analysis of tinplate. 1917, ii. 466. 
on stripping galvanised iron. 1917, ii. 480. 
Hesie, A. B., on coal-dust firing. 1916, i. 307. 
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Hewprrman, W. D., awarded Carnegie Research Grant. 1915, i. 32. 
Hetrenstetn, A., on electric smelting furnace. 1914, ii. 324. 
Hertimann, E., on electric equipment of collieries. 1911, ii. 528. 
Hetistrom, A. §., on electric steel practice. 1917, ii. 407. 
Hemenway, H., on influence of elements on malleable castings. 1914, il, cole 
Hemrneway, E. H., on surface changes of steel. 1921, i. 438. 
Hemming, R. N., on tests of car axles. 1917, i. 409. 
Hemmines, Isaac, elected member. 1914, i. 2. 
Hempricu, F., on iron ore in Austria. 1911, i. 514. 
HemeseL, W., on chemistry of coke. 1912, i. 470. 
Hemsaeon, G. A., on spectrum of iron. 1917,i1. 415; 1919, i. 696. 
Hemstreet, H. E., on heat-treatment of springs. 1920, i. 736; 1921, ii. 390. 
Henperson, Sir ALEXANDER, BaRT., speech at Dinner by. 1913, i. 480. 
HenpeERrson, C., on application of electric welding to shipbuilding. 1919, i. 678. 
Hernperson, Coarues W. C., obituary notice of. 1915, i. 459. 
Henperson, H. G., on mine surveying. 1912, i. 491, ii. 459; 1913, i. 520. 
Hernperson, J. A. L., on natural gas industry. 1916, i. 321. 

on natural gas in the United States. 1915, i. 526. 
Henperson, J. F., on magnet steel. 1915, 1. 617. 
HENDERSON, JOHN MAcDONALD, elected member. 1921, i. 3. 
Henperson, W. H., on natural gas in the United States. 1915, i. 526. 
HENDRICK, J., on determination of lime in basic slag. 1911, ii. 666. 
Henprikson, N. E., on manufacture and testing of springs. 1919, i. 675. 
HENGLEI, M., on migration of oil. 1920, i. 699. 

on oil-shales of Germany. 1921, i. 392. 
Henxer, L.; on coal-cutting machinery. 1912, ii. 510. 
Hanning, C., on preparation of moulding sand. 1915, i. 564. 
Henning, F., on pyrometry. 1913, i. 533. 
Henning, G. C., obituary notice of. 1911, i. 498. 
Hernnen, R. V., on mineral resources of West Virginia. 1916, i. 311. 
Henrikson, B., on tempering of tool steel. 1912, ii. 573. : 

on use of electric furnace for tempering steel. 1913, i. 646. 

“Henry, E. C., on magnetic concentration of iron ore. 1918, ii. 436. 

Henry, R. A., on coal washing. 1912, i. 492. 

on sanitation in collieries. 1911, i. 575. 
Hensuaw, P. B., on prevention of hardening cracks in tool steel. 1921, i. 228. 
Hersurn, J. 8., on atomic weights of metals. 1911, i. 671. 
Hurrrtewnire, W. H., on mine supports. 1912, i. 485; 1915, i. 531. 
HeErazp, F. A., on coal in North Dakota. 1914, i. 602. 
Hnresert, E. G.— 

Paper on “ The influence of heat on hardened tool steels.” 1912, i. 358 ; 
reference to previous investigations, 358 ; object-of paper, 359; nature of 
actions tending to wear or blunt a cutting tool, 360; method of testing 
toughness, 361; method of ascertaining hardness of specimens, 364 ; 
results of breaking tests, 365; durability-temperature curves, 371; im- 
portance of the time factor in the hardening of high-speed steel, 373.— 
Discussion : L. Archbutt, 378.—Correspondence : 8. N. Brayshaw, 379. 
on heat-treatment of steel. 1912, ii. 576. 
on tests of high-speed tool steel. 1911, i. 653. 

Hersert, Ivor, elected member. 1919, i. 3. 
Herserr, JAMES LEoponD, elected member. 1918, ii. 3. 
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HERBERT, THOMAS MaRTIN, elected associate. 1921, ii. 11. 
HERBING, on coal briquetting. 1915, ii. 256. 
on natural gas in Hungary. 1912, ii. 500. 
Hersst, F., on coke manufacture. 1911, i. 550. 
on winding-ropes. 1912, ii. 513; 1915, i. 536; 1914, i. 627. 
Herpecen, R. T., on manufacture of drop forgings. 1916, ii. 436. 
Herpsman, W. H.— , 
Paper on “ The organic origin of the sedimentary ores of iron and of 
their metamorphosed forms; the phosphoric magnetites.” 1911, i. 476, 
on analysis. 1911, i. 369, ii. 123; 1912, i. 390. 
on iron and steel in South Africa. 1921, ii. 365, 
on origin of iron ore. 1911, i. 514. 
on iron-boron alloys. 1916, ii. 455; 1917, ix. 451. 
HERING, ee on consumption of electric energy in electric steel furnaces. 1912. 
ie : 
on electric furnace design. 1911,i1i.590; 1912,i. 538, ii. 562; 1913, ii. 620, 
on electric resistance of refractory materials, 1915, i. 500. 
on electro-dynamic forces in electric furnaces. 1921, i. 423, 
on energy required to vaporise carbon, 1915, i. 503. 
on flow of heat through refractory walls. 1912, i. 454. 
on nomenclature of the oxides of carbon. 1912, i. 613. 
on the tungsten-molybdenum thermocouple. 1913, ii. 533. 
Herineaton, C. F., on gas versus fuel-oil. 1914, ii. 305. 
on use of pulverised coal. 1915,ii. 231; 1918, 11.448; 1919,ii.469; 1921, 
aol, 
Hertort, E. M., on shaft sinking in iron ore mines. 1912, i. 443. 
Herman, H., on coal resources of Victoria. 1915, i. 511. 
on coalin Queensland. 1919, ii. 473. 
HERMANN, T., on corrosion. 1915, i. 625. 
Hermanns, H., on coal-handling. 1911, ii. 538. 
on foundry equipment. 1912, ii. 550. 
on fuel gasification. 1921, i. 395. 
on gas-producers. 1915, i. 528. 
on magnetic recovery of scrap-iron. 1911, i. 595, 
on mixers. 1914, i. 644. 
on slag-grinding mills. 1920, i. 722. 
on testing of ball-bearings. 1914, ii. 371; 1915, i. 613. 
on use of scrap-iron briquettes. 1911, i. 594; 1913, ii. 618; 1914, i. 660. 
Hermite, FE. M., on petroleum in Argentina. 1916, i. 318. 
Herorp, S. C., on petroleum in Argentina. 1919, i. 642; 1920, ii. 335. 
Heron, A. M., on tungsten ore in Burma. 1919, ii. 462, 
Herovtr, P., on electric furnace practice. 1913, i. 626. 
Herr, [., on graphite. 1917, ii. 354. 
Herrick, Perer, elected member. 1920, ii. 4. 
Hereina, C., on removal of scale by pickling. 1916, i. 368. 
Herrman, M., on pressure on rolls of rolling-mills. 1912, i. 530. 
HERRMANN, 8., on microstructure of metallic silicides. 1911, i. 664. 
Hurron, J. H., on die blocks. 1921, i. 442. 
on heat-treatment of steel. 1912, i. 549. 
on selection of iron and steel for engineering purposes, 1915, i. 586. 
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Herron, J. H., on special steels for engineering and structural purposes. 

1915, i. 610. : 
elected member. 1912, ii. 6. 

HerscuKxowrrson, M., on separation of chromium and manganese. 1920, ii. 

398. 

Hursey, M. L., on microstructure of steel tires. 1911, ii. 640. 
Herrenstivus, J., on Rennerfelt furnace. 1919, ii. 498. 
HeERwecu, C., on cleaning blast-furnace gases. 1912, ii. 524; 1913, ii. 580. 
Herwic, W., on estimation of chromium, 1917, ii. 464. 
on nitrogen iniron. 1914, i. 722. 
HeERzrELD, R., on mine drainage. 1913, i. 572. 
on supply of power to coal industry. 1914, i. 623. 
Herzoa, E., on sulphur in the basic converter. 1921, ii. 377. 
Heskett, Joun AMBROSE— 

Paper on “The utilisation of titaniferous iron ore in New Zealand.” 
1920, i. 201. 
elected member. 1920, i. 4. 

Hestop, W. T., on coalin Natal. 1917, ii. 365, 
Huss, F. L., on Bolivian tungsten deposits. 1921, ii. 335. 
on brannerite. 1920, i. 675. 
on ores of metals employed in the iron and steel industries. 1917, i. 288. 
on tungsten ores in United States. 1913, i. 712. 
on uses of tungsten. 1913, ii. 685. 
on vanadium in United States. 1913, i. 517, ii. 511. 
on world’s production of tungsten ore. 1913, ii. 727. 
Huss, H., on Epicassit process for protecting steel furnaces. 1917, i. 419. 
Huss, H. L., on effect of pickling on alloy steels. 1920, i. 755. 
on electric furnace practice. 1919, ii. 498; 1920, i. 718. 
Hessz, A. 8., on forging practice. 1919, ii. 506; 1920, ii. 366. 
Hussu, A. W., on methods of working coal. 1914, i. 625; 1915, 1. 534. 
Hussr, B. C., on coal-tar dye industry. 1916, ii. 403. 
Herurty, A.— 

Paper on “ The production of steel direct from ore.” See HumBErt, E. 
on direct production of steel. 1914, ii. 342. zi 
elected member. 1911, ii. 9. 

HevBACH, on iron ore in Sweden. I911, ii. 475. 
Herwert, D. F., on manganese ore in United States. 1914,ii. 404; 1917. i. 284 ; 

1919, ii. 461 ; 1920, ii. 310. 
on petroleum in Wyoming. 1920, ii. 332. 
on use of manganese ores. 1914, ii. 271. 
on vanadium deposits of Peru. 1912, ii. 458. 

Hewirt, C. 'T., on tempering of steel. 1920, ii. 372. 
Hewrrr, W., on winding-ropes. 1911, i. 570. 
Hewtert, W. H., on blast-furnace practice. 1918, i. 67. 
on briquetting of iron ores. 1917, ii. 49. 
on fuel economy. 1919, ii. 102. 
on sound steelingots. 1915, i. 73. 
elected Vice-President. 1915, i. 14. 
Hewson, G. W., on blast-furnace practice. 1920, i. 226. 
on gas cleaning. 1921, i. 98. 
on coke hardness, 1918, i. 205. - 
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Hewson, G. W., on hardness tests of coke. 1918, i. 483. n 
on slag in the open-hearth process. 1920, i. 314. 
on utilisation of coke-oven and blast-furnace gases. 1920, ii. 329. 
elected member. 1918, i. 3. 
Heycock, C. T., on metallic alloys. 1920, ii. 392. ~ 
.on pyrometry. 1911, ii. 502. 
Heym, F., on dry air blast. 1912, i. 498. 
on magnet cranes for pig-beds. 1912, ii. 525. 
Heymany, G., on steelworks equipment. 1913, i. 624. 
Heyn, E., on action of aqueous solutions of electrolytes on iron. 1911, i. 125. 
on conductivity of firebricks, 1914, ii. 281. 
on corrosion of iron in contact with slag. 1912, i. 594. 
on corrosion tests on galvanised tubes. 1912, ii. 611. 
on the Harmet process. 1912, ii. 565. 
on heat-treatment of steel. 1911, ii. 598. 
on internal stresses in cold-worked material. 1917, ii. 439. 
on the notch effect. - 1921, ii. 401. 
on progress of metallography from 1909. 1912, ii. 374. 
on segregation in steel. 1912, i. 560. 
on tenacity and deformation of steel at high temperatures. 1913, i. 288. 
on tests of boiler plates. 1911, ii. 617. 
on tests on notched bars. 1914, i. 703. 
Hisparp, H. D., on alloy steels. 1915, i. 611. 
on control of temperature in acid Bessemer blow. 1921, ii. 377. 
on desiccation of air by calcium chloride. 1911, i. 52. 
on effervescing steel. 1920,i. 716. 
on gases in molten steel. 1921, 1. 421. 
on inclusions in steel. 1919, ii, 522. 
on manufacture and analyses of high-speed steel. 1916, 11. 456. 
on manufacture of hollow-steel ingots. 1921, ii. 379. 
on nomenclature of iron and steel preducts. 1912, ii. 606. 
on open-hearth furnaces. 1913, i. 210. 
on production of sound ingots. 1913, i. 384; 1915, i. 94. 
on production of washed iron.. 1916, i. 330. 
on properties and uses of alloy steel. 1916, i. 376. 
on reversion of phosphorus to basic steel. 1921, i. 421. 
on solid non-metallic impurities in steel. 19i1, ii. 609; 1912, ii. 371. 
on use of spiegeleisen. 1920, ii. 358. 
on use of washed metal in steelmaking. 1918, 1. 513. 
on welding-up of blowholes in steel. 1911, i. 85. 
Hrszarp, H. W., on properties of steel castings. 1926, ii. 352. 
Hrssert, E., on estimation of iron in titaniferous minerals. 1911, ii. 661. 
on estimation of tungsten. 1911, 11. 664. 
Hispert, H., on potash recovery from blast-furnace gas. 1920, i. 708. 
Hresw, S. G., on lighting of steelworks. 1918, 1. 516. 
Hrezs, J. S., on mica schist for cupola linings. 1914, 11. 326. 
Hickiine, G., on geology of the Lancashire coal-field. 1919, i. 638. 
on micropetrology of coal. 1917, 11. 364. 
Hicxurne, H. G. A., on structure of coal. 1914, ii. 288. 
Hickman, W., Curistim elected member. 1912, 1. 3. 
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Hierz, E., on agglomeration of flue-dust. 1914, i. 586. 4 
Hicerns, E., on prevention of accidents in mines. 1913, ii. 517; 1914, ii. 276. 
on safety appliances in iron ore mining. 1915, i. 493. 
on ventilation of iron ore mines. 1915, i. 493. 
Hicers, J. H., on properties of forged bars. 1920, 1. 745. 
Hiaains, W. F., on flow of oil through pipes. 1916, i, 320. 
Hieernson, J., on mine surveying. 1913, i. 520. 
Hicurirer, H. W., on malleable castiron. 1921, i. 451. 
Hiason, G. I., on photo-micrography. 1920, i. 757. 
Hixt, T., on meteorites. 1913, i. 518. 
Hinae, K., on alloys of manganese and cobalt. 1914, i. 730. , 
Hitgenstock, R. W., on recovery of by-products from peat. 1911, i. 548. 
Hu, A., on moulding. 1917, ii. 398. 
Hu, A. M., on use of pulverised coal. 1913, ii. 534. 
Hit, B., on consumption of natural gas in.the United States. 1914, i. 766. 
Hitz, Cyrm Francis, elected member.~ 1912, i. 3. x 
Hux, D. U., on rate of solution of metals in ferric salts. 1917, i. 422. 
Hitt, FRANK, obituary notice of. 1912, ii. 433. 
Hitt, Howarp Crayton, elected member. 1920, i. 4. 
Hitt, Henry Gores, elected member. 1912, i. 3. 
Hi, H. P., on cleaning blast-furnace gas. 1916, i1. 418. 
Hu1, J., on spontaneous combustion of coal. 1917, ii. 386, 
Hi, JosnpH ALBERT, elected member. 1918, ii. 3. 
Hii, J. M., on iron ore in the United States. 1912, ii. 450. 
Hi, J. Norman, elected member. 1913, i. 2. 
Hu1, J. B., on passivity ofiron. 1912, i. 595. 
Hu, L., on rescue work and appliances. 1911, i. 574. 
Hu, L. G., on stone-dusting in collieries. 1917, ii. 385. 
Hitt, Percy Wortmer, elected member.— 1918, i. 3. 
Hix, W., on utilisation of surplus gas. 1919, ii. 481. 
HILLEBRAND, W., F., on analysis of pigiron. 1915, ii. 265. 
on determination of moisture in coal. 1912, ii. 627. 
on estimation of manganese. 1911, ii. 663. 
on laboratory equipment. 1912, i. 607. 
on occurrence of molybdenum in rocks, 1914, ii. 271. 
Hier, E. G., on gas-engines. 1914, i. 620. 
HiHo0vss, J., on coalin the United States. 1911, i. 546. ? 
Hitiman, M. P. G., on blast-furnace practice in United States. 1914, ii. 318. 
Hitimay, R. R., on annealing of steel castings. 1921, i. 437. 
Hitimay, V. E., on acid brittleness. 1921, i. 448. 
on quenching mediums. 1921, i. 443, ii. 392. 
Hinxs, G., on electric welding. 1913, ii. 643. 
Hits, M. F., on welding. 1919, ii. 514. 
Hints, R. C., on coal in Canada. 1915, ii. 234. 
on coal-dust explosions. 1913, ii. 572. 
Hixs, V. G., on economies of iron ore mining. 1915, i. 495. 
on magnetic separation of tungsten ores. 1913, ii, 521. 
Hinpert, §.— 


Paper on “‘ The thermal magnetic transformations of 25 per cent nickel 
steel.” See CoLvER-GLAUERT, E. 
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© Hivprer, §., on arsenides of iron and magnanese. 1912, i. 588, 609. 
on catalytic action of iron carbides on decomposition of carbon-monoxide. 
1915, ii. 318. 
on estimation of carbon iniron. 1913, ii. 697. 
on ferro-magnetic compounds of manganese. 1912, i. 587. 
on magnetic properties of nickel and manganese steels. 1912, ii. 598. 
on manganese carbides. 1914, ii. 383. 
on manganese phosphides. 1914, ii. 383. 
on preparation of magnetic iron oxide. 1911, ii. 493. 
on separation of arsenic from tungten. 1915, ii. 334. 
Hivperrt, §., and W. Maruestus— 
Paper on “The magnetic properties of manganese and nickel steels.” 
1912, ii. 304; composition of steels used, 304; dependence of coercitive 
force upon heat-treatment, 305; effects of quenching on various steels, 
306 ; summary of results, 309. 
Hizttron, Hersert, elected member. 1919, i. 3. 
Hiuzineer, G. E., on malleable cast iron. 1911, i. 605. 
Hincgtery, A. T., on furnace electrodes. 1913, ii. 622; 1914, ii. 340. 
Hinps, H., on coalin Missouri. 1913, i. 542. 
Hinman, W. H., on the Hinman-Junkers calorimeter. 1915, i. 504. 
Huyricusen, F. W., on analysing of coals. 1913, i. 695, 
on composition of coals. 1913, 1. 536; 1914, ii. 286. 
on purchase of fuel on a heat-unit basis. 1913, 1. 534. 
on storage and heating of coal. 1911, ii. 537. 
Hin1z, E., on analysis of iron ores. 1914, i. 746 
Hinxman, L. W., on coalin Scotland. 1920, ii. 324. 
on fireclays and ganisters of South Scotland. 1918, i. 475. 
HiortuH, A., on electric furnaces of special types. I911, ii. 588; 1912, i. 542. 
elected member. 1920, i. 4. 
Hirxins, W. E., obituary notice of. 1912, i. 411. 
Hreparp, C. W., on coal storage. 1920, ii. 341. 
Hirscu, on coal-washing. 1911, i. 577. 
Hirsou, A.— 
Payer on “‘ Electric furnaces for heating steel.’ (.8.M., 1914, vi. 68. 
on use of ferro-cerium. 1920, ii. 353. 
awarded Carnegie Research Grant. 1913, i. 27. 
HirscouBerG, C. A., on rock drills. 1915, i. 492. 
on shaft-sinking. 1914, i. 621. 
Hirscuti, A., on mine surveying. 1912, ii. 459. 
on origin of petroleum. 1912, i. 473. 
Hirsupere, L. K., on origin of coal. 1913, i. 535. 
Hirsartecp, CO. F., on low-temperature electro-thermai process. 1917, ii. 362. 
Hirst, D. J., obituary notice of. 1915, i. 459. 
Hironu, HENRY Bertram, elected member. 1921, i. 3. 
Hrrzew, E., on hardening in hot water. 1916, i. 359. 
Hrxon, A. W., on chemical properties of certain asphalts. 1917, ii. 372. 
Hsort, VitneLM FREDERIK, elected member. 1914, i. 2. 
Hoaa, M. E., on foundry equipment. 1911, i. 598. 
on hardening and annealing of steels. 1911, i. 634. 
Hopart, F., on iron trade statistics of United States. 1911, i. 701; 1914, ii. 
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*Hopart, H. M., on welding. 1919, i. 691, ii. 514. 
Hostyn, Joun Bricgut, on heat-treatment of motor parts. 1918, ii. 485. 
elected member. 1918, ii. 3. 
Hosson, Rosert, elected member. 1921, i. 3. 
Hook, J., on open-hearth furnace regenerators. 1920, ii. 359. 
Hopazs, J., on economics of mining. 1911, i. 576. 
Hovass, J. P., on electrical equipment of blast-furnaces. 1920, ii. 346. 
Hopers, W. A., on electric welding. 1914, 11. 359. 
Hopeson, Cyr Corton, elected associate. 1917, i. 5. 
transferred to membership. 1920, i. 7. 
Hopeson, Grorce Huau, elected member. 1920, 11. 4. 
Hopeson, RoLanp, elected member. 1919, i. 3. 
Hop«gson, Ricnarp Bownuss, elected member. 1919, i. 3. 
Hopa«son, R. M., on coalin Siberia. 1914, i. 599. 
Hopsmay, H. J., on thermal conductivity of refractory materials. 1915, ii. 228. 
Hopson, F., on electric steel production. 1911, i. 625. 
on heat losses in electric furnaces. 1921, i. 424. ' 
elected member. 1917, ii. 3. 
Horrrer, on petroleum in China. 1912, i. 474. 
Horrineuorr, H., on magnetic concentration of iron ore. 1915, ii. 224. 
HoEGAERDEN, JACQUES VAN, elected member. 1920, i. 3. 
Horur, A. L., on gas-engines. 1912, i. 483. . 
Hoenica, A., on reduction of ferric iron solutions. 1916, i. 399. 
Horrnxn, W. F., on annealing of malleable cast iron. 1921, ii. 388. 
Hossg, O., on cupola linings. 1914, i. 657, 
Horammann, K. H., on transverse fissures in rails. 1919, ii. 526. 
Horr, H. von, on earth-temperatures in oil regions. 1912, i. 476. 
on origin of petroleum. 1914, ii. 295; 1915, i. 519. 
Horr, H., on German blast-furnaces. 1914, ii. 323. 
on meters for blast-furnace gases. I911, ii. 544. 
on motive power in foundry practice. 1914, i. 666. 
on utilisation of blast-furnace gas. 1912, i. 500. 
Horrman, E. A., on arc welding of rail joints. 1917, i. 388. 
Horrman, F. L., on diseases of miners. 1916, ii. 414. 
on economics of mining. I911, i. 576. 
Horrman, J. L., on determination of cobalt and nickel in cobalt steel. 1921, 
ii. 420. 
Horrmann, KE. J., on analysis of furnace gases. 1912, i. 612. 
on coal-dust experiments. 1914, i. 629. 
on nitration of toluene. 1917, i, 318. 
Horrmann, I’., on analysis of producer-gas. 1916, i. 402. 
on by-product recovery from producer-gas. 1915, ii. 252; 1917, ii. 380. 
on influence of sulphur in producer fuel. 1916, i. 324. 
Horrmayy, H., on iron and steel works machinery. 1912, ii. 570. 
Horrmann, J. I., on bore-hole surveying. 1912, ii. 458. 
HorineHorr, W., on combustion of coke-oven gas in open-hearth furnaces. 
1917, ii. 378. 
Hogartu, W. A., elected member. 1917, ii. 3. 
Hoasom, A. G., on meteoric iron. 1914, i. 578. 
Hoeven, R. C., on management of cupola operations. 1915, i. 559. 
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Hoag, E. M., on passivity ofiron. 1916, i. 396. 
Hoee, J., on pipe-founding. 1915, ii. 271. 
HOouHENSEE, on analysis of gas. 1911, ii. 669. 
Houn, E., on tests of oxy-acetylene and electric welds. 1916, i. 367. 
Hore, S., on winding-engines. 1912, ii. 512. 
HotsEsco, C., on petroleum in Roumania. 1914, ii. 296. 
Howseck, A. A., on sources of heat for forging furnaces. 1916, ii. 436. 
Hotzerry, F., on castings for rolling-mill parts. 1921, i. 414. 
Hotsroox, E, A., on dry preparation of coal. 1916, ii. 414. 
on utilisation of pyrite in bituminous coal. 1918, ii. 451. 
Hotpg, D., on estimation of asphalt in petroleum. 1914, ii. 396. 
Ho.pev, A., on electrodes for steel furnaces. 1919, i. 667. 
Hoxpen, J. A., on economical production of electric steel. 1919, ii. 498. 
on manufacture of carbon tool steel in electric furnace. 1918, i. 514. 
on solubility of carbide in castiron. 1919, ii. 516; 1920, i. 739. 
elected member. 1918, ii. 3. 
Hotpen, R. J., on American blast-furnaces. 1912, ii. 527. 
HoupsEy, J., on use of liquid fuel. 1912, i. 476. 
Hoxper, JAMES Henry, elected member. | 1915, i. 2. 
Hoteatr, JouN Epwarp, elected member. 1920, i. 4. 
Hougars, T. E., on carburisation ofiron. 1915, ii. 114. 
on the failure of cast-iron pipes. 1913, i. 684. 
Houicry, J., on classification of foundry iron by analysis. 1911, ii. 560. 
on moulding sand. 1912, ii. 546. 
Houipay, R., on use of electric power in collieries. 1914, ii. 308. 
Houzanp, E. B., on calorimetry. 1920, i. 685. 
Hoan, J., on the ganister industry in Sheffield. 1918, i. 476. 
HOo.uanp, Sir T. H., on coal in India. « 1911, i. 543. 
_on Indian blast-furnaces. 1911, i. 585, 
HoLianver, 8. G., on hardening of dies. 1911, i. 634. 
Hotz, W., on analysis of ground basic slag. 1915, i. 634. 
HOoLLENDER, on explosion in collieries. 1912, i. 489. 
‘on gases in coal-mines. 1911. 11. 533. 
Houiipay, Huser, elected member. 1912, ii. 6. 
Hoturnes, J. Si— 
Paper on “ A few notes on bosh tuyeres.” 1918, ii. 217. Discussion : 
J. E. Fletcher, 225; T. Turner, 225; E. BE. Wood, 226; Sir R. Hadfield, 
226.—Correspondence : J. E. Fletcher, 226; J. S. Hollings (reply), 227. 
on carbon hearths for blast-furnaces. 1914, ii. 320. 
on cleaning blast-furnace gas. 1920, ii. 85. 
on coke hardness. 1918, i. 207. 
on fuel economy in blast-furnaces. 1918, i. 206; 1920, ii. 108. 
Hotuinas, W. W.— 
Paper on “‘ Variations in the heat supplied to the blast-furnace, and their 
effect on fuel consumption.” 1920, ii. 91—Discussion : A. K. Reese, 103 ; 
H. Laing, 105; F. W. Harbord, 106; A. K. Reese, 107 ; W. J. Foster, LOWS 
W. Moore, 108; J. S. Hollings, 108; C. H. Ridsdale, 109; C.S. Gill, 109 ; 
J. E. Stead, 110.—Correspondence: A. K. Reese, 110, W. W. Hollings 
(reply), 110. 
elected member. 1920, i. 4. 
Houuieworrs, D. V., on theory of coking. 1917, ii. 368. 
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Horiincworts, R. V., on coke-oven gas. 1919, i. 641. 
Hottis, H., on electric conditions of arc furnaces. 1916, ii. 432, 
Hotimay, E., on structure of limey slags. 1919, ii. 489. 
Hottoway, G. T., on valuation of ores and minerals. 1912, ii. 644. 
Hom, H., on coking of peat. 1919, i. 641. 
Hoxumes, ALBERT BADEN, elected associate. 1921, ii. 12. 
Hotmus, A. J., on systematisation of foundry operations. 1914, ii. 335. 
Houmps, Coin W. F., elected associate. 1917, i. 5. 
transferred to membership. 1920, i. 7. 
Houtmes, Epwarp, elected member. 1911, ii. 9. 
Houmess, J. A., on coal in the United States. 1911, ii. 510. 
on combustion of coal. 1911, i: 538. 
Howumss, Joun Wit11AM, elected member. 1916, i. 3. 
Horus, T. E., on a new form of electrically-driven rolling-mill. 1913, i. 90. 
Houtmeren, E. F., on power requirements of rolling-mills. 1920,1. 728. _ 
on electric smelting. 1920, ii. 360. 
Houmeren, G, M., on iron ore in United States. 1915, i. 485. 
Hotroyp, C. J., on electrical equipment of collieries. 1911, ii. 528. 
Hott, A., on allotropy and metastibility of metals. 1915, ii. 321. 
Hott, F. von, on heat efficiency of open-hearth furnaces, 1914, ii. 337. 
on utilisation of blast-furnace gas. 1912, i. 500. 
Hott, R. B., on tramway rails. 1911, i. 654; 1912, i. 570. 
Houz, O., on character of basic pigiron. 1921, ii. 377. 
Houzstirrer, E., on briquetting of iron ore and flue dust. 1912, i. 451 
Houzwarta, H., on gas-turbines. 1920, ii. 341. 
Hoizweiwrr, C., on roll-draughting. 1911, i. 612; 1915, i. 579. 
Homay, J. G., on manufacture of steel sheets. 1913, i. 652, ii. 645, 
HomeErsera, Victor OLtver, elected member. 1920, ii. 4. 
Homersuam, THomas Henry C., on electric refining of steel. 1918, i. 513. 
elected member. 1918, i. 3. 
Homrray, I. F., on absorption of gases by charcoal. 1911, i. 548. 
Honpa, Korard— 

Paper on “ Nature of the A,-transformation in iron.” 1915, i. 199; 
introduction, 199; heat associated with A, transformation, 202 ; mag- 
netisation at high temperatures, 211; does the A, transformation depend 
upon external conditions? 222; electric resistance at high temperatures, 
226; thermal expansions at high temperatures, 229 ; magnetic expansions 
at high temperatures, 231; thermo-electric property at high temperatures, 
233 ; mechanical properties and crystallographic structure, 234; theory 
of ferro-magnetism, 236; Discussion: Sir R. A. Hadfield, 242; J. E. Stead, 
244; H. Le Chatelier, 245; W. Rosenhain, 246.—Correspondence : G. K, 
Burgess, 246; C. H. Desch, 251; W. H. Hatfield, 251; A. McCance, 252. 

Paper on “ Magnetic analysis as a means of studying the structure of 
iron alloys.” 1918, ii. 375; introduction, 375 ; pure iron, 376; cementite 
and double carbide of iron and tungsten, 378 ; carbon steels, 384 ; tungsten 


steels, 393; discussion of results of previous investigations, 415.—Corre- 
spondence : T. Swinden 418, 

- Paper “ On the non-allotropic nature of the A2 transformation in iron.” 
1919, i. 457.—Correspondence: H. M. Howe, 465; A. McCance, 465 ; 
C. Benedicks, 466, 

_ Paper on “ The nature of the Al transformation and a theory of quench- 
ing.” 1919, ii. 415; conclusions, 437.—Correspondence : H. Le Chatelier, 
439; J. H. G. Monypenny, 439, 
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Honpa, K6rar (continued)— 

Paper “ On graphitisation of iron-carbon alloys.” 1920, ii. 287; intro- 
duction, 287; effect of the maximum temperature and the time of ex- 
posure, 289 ; effect of the mode of cooling, 290 ; effect of special treatment 
during melting, 291; effect of the previous heat-treatment, 292; effect 
of annealing at a temperature below eutectic point, 293. 

Paper on “ Does the critical point depend on the strength of the mag- 
netising field?’ 1921, ii. 184. 
on allotropic changes of iron at high temperature. 1918, ii. 502. 
on critical points of iron, 1913, i. 678. 
on elasticity of nickel steels. 1919, ii. 582. 
on elasticity of steel. 1921, ii. 402. 
on expansion of steel at high temperature. 1918, ii. 499. 
on hardness of metals. 1918, i. 536. 
on iron cobalt alloys. 1919, ii. 530. 
on irreversibility of nickel steel. 1918, ii. 505. 
on magnet steel. 1920, ii. 387; 1921, i. 462. 


on magnetic and electric properties of iron and steel. 1913, ii. 677; 1914. 
ii. 375, 377. 


on magnetic investigation of the state of cementite in carbon steels. 
1918, i. 552. 

on magnetic susceptibility of iron compounds. 1915, i. 617. 

on magnetic susceptibility of manganese oxides. 1914, ii. 379. 

on magnetisation of iron alloys. 1921, i. 463. 

on structural changes of magnet steel due to heat-treatment. 1918, i. 553. 

on temperature of the reversible transformation points. 1917, ii. 444. 

on theory of invar. 1920, i. 755. 


on thermal effects and magnetic changes at high temperatures. 1914, i. 
713. 7 


on tungsten steel. 1918, ii. 503; 1919, ii. 580, 531. 
on thermal and electric conductivity of nickel steel. 1918, ii. 504. 
on thermal and electric conductivity of steel at high temperature. 1918, ii. 

504. 
on thermo-magnetic properties of carbides in steels. 1918, i. 552. 
on transformations of iron and steel at high temperatures. 1914, i, 719. 
elected member. 1915, i. 2. 

Honpa, K., I. Marsusnira and 8. Ipr1— 

Paper on “The cause of quenching cracks.” 1921, i. 251; summary, 
265.—Discussion : J. O. Arnold, 267; W. H. Hatfield, 267,.—Correspond- 
ence: A. McCance, 267. 

Honpa, K., and T. MurAkamMI— 

Paper; ‘‘ Note on the structural constitution, hardening and tempering 
of high-speed steel containing chromium and tungsten.” 1920, i. 647; 
summary, 656. 

Honpa, K., and 8. Sarro— 

Paper on ‘‘ The formation of spheroidal cementite.” 1920, ii, 261.— 
Correspondence : N. Belaiew, 268, 

Honpa, K., and H. Takaci— ! 

Paper on “ The magnetic transformation of cementite, with a note on 
the magnetic aspects of the A3 transformation in pureiron.” 1915, ii. 181 ; 
previous investigations on magnetic transformation, 181; analyses of 
specimens of white pig iron studied by authors, 182 ; method of measuring 
magnetisation, 182; results of magnetic and thermal studies, 185; con- 
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Honpa, K., and H. Taxaci—(continued)— 
clusions, 189; magnetic study of the A3 transformation in pure iron, 190 5 
percentage of impurities contained in specimens used by authors, 190 ; 
results of experiments, 192; comparison of results of present experiment 
with those of the thermal analysis carried out by G. K. Burgess, 193 ; 
theory of magnetons, 194; results of calculation relating to heating and 
cooling, 195.—Correspondence : A. McCance, 196. 
Paper on ‘The cause of the irreversibility of nickel steels.” 1919, i. 
353.—(Discussion : Conjointly with paper by Dr. J. H. Andrew, q.v.). 
Honpa, K., K. Tawara and H. Taxaci— 
Paper on “ The transformations of special steels at high temperatures.” 
1916, i. 244; introductory, 224; D. S. W. steel, 230; ultra capital 
Seebohm, 235; new capital Seebohm, 238 ; Bohler super-rapid steel, 241 ; 
Novo steel, 244; carbon steels, 253 ; Becker diamond steel, 254, 
Honicer, W., on use of cinematograph for recording impact tests. 1913, i1. 656. 
Hoop, B. B., on magnetic concentration of iron ore. 1915, ii. 224. 
Hoop, CHRISTOPHER, elected member. 1912, ii. 6. 
Hoop, H. T., on heat-treatment of steel. 1916, i. 359. 
Hoop, O. P., on coal storage. 1921, i. 398. 
on distillation of fuels. 1921, i. 381. 
on tests of a gasoline locomotive for mine haulage. 1916, i. 325. 
on Trent process of coal cleaning. 1921, ii. 359. 
on working of petroleum. 1913, ii. 553. 
Hoop, W. W., on stone-dusting in collieries. 1916, ii. 413. 
Hooguwinket, G. J., on electric hoisting in collieries. 1911, ii. 531. 
on electric-driving of rolling-mills. 1911, i. 610. 
Hoorkrr, F. A., on lifting magnets. 192], i. 427. 
Hooper, G. K., on construction of foundries. 1911, ii, 562. 
on continuous moulding. 1913, i. 612. 
Hoover, G. R., on annealing furnaces. 1912, i. 548. 
Hoover, ©. B., on atomic weight of carbon. 1915, ii. 333. 
on atomic weight of iron. 1912, ii. 608. 
Hoover, H. C., on history of mining. 1913, i. 522. 
‘on stabilisation of coalindustry. 1920, ii. 342. 
Hoover, L. H., on history of mining. 1913, i. 522. 
Hopkins, Grorar A., elected member. 1919, i. 3. 
Hopkins, O. B., on asbestos deposits of Georgia. 1915, i. 502. 
on petroleum in United States. 1920, ii. 332. 
Hopkinson, B.— 
Paper on “The magnetic and mechanical properties of manganese 
steel.” See Haprimup, Sm R. A. 
on elastic hysteresis of steel. 1913, i. 663. 
on high-frequency tests of metals. 1912, i. 562. 
on magnetic properties of iron alloys. 1911, i. 656. 
on magnetic properties of manganese steel. 1915, i. 616. 
on new method of cooling gas-engines. 1913, ii. 562. 
on tenacity and deformation of steel at high temperatures. 1913, i. 289 - 
Hopkinson, Joun ALFRED, clected member. 1916, ii. 1. 
Hopep, J. H., on foundry problems. 1921, ii. 369. 
Hover, W. E., on natural gas in Louisiana. 1911, ii. 519 
on petroleum in Louisiana, I911, ii. 515. 
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Horwoop, A., on properties of fireclays. 1913, ii. 525. 
Horwoon, W., on coal in North Borneo. 1917, i. 312. 
on mine drainage. 1916, ii. 411. 
Hors, R. E., on iron ore in Ontario. 1913, i. 511. 
on utilisation of low-grade ores. 1921, i. 409. 
Horer, U., on use of winding-ropes. I9I1, ii. 531. 
on winding-engines. 1911, ii. 531. 
Horwacer, J., on magnesite. 1911, ii. 498. 
Horwapay, W. D., on composition of coal. 1912, i. 462. 
on graphite mines in Mexico. 1913, i. 531. 
on petroleum in Mexico, 1912, ii. 497. 
on petroleum in Texas. 1912, ii. 498. 
Horne, Sm Rosert, speech at annual dinner by. 1920, i. 658. 
Horner, J., on bending and welding rolled sections. 1913, ii. 643. 
on construction of core boxes. 1919, ii. 493. 
on construction of roofs for foundries. 1913, ii. 609. 
on design of aniron foundry. 1921, ii. 369. 
on an eighteenth-century moulding-shop. 1917, i. 360. 
on faulty castings. 1918, i. 508. 
on foundry cranes. 1915, i. 566. 
on foundry patterns and moulding. 1911, i. 599; 1913, ii. 606; 1918, i. 
507; 1919, i. 659. 
on manufacture of projectiles. 1915, ii. 299. 
on method of moulding hollow-ware in France. 1911, ii. 565. 
on methods of pouring castings. 1921, i. 415. 
on methods of pulley moulding. 1914, ii. 330. 
on strainer moulds. 1917, ii. 398. 
Horner, J. G., on foundry patterns and moulding. 1911,1. 599; 1916, i. 341. 
on special castings. 1916, ii. 427. . 
on the working of cupolas. 1913, ii. 596. 
Horner, F. W., on concentration of molybdenum ores. 1917, ii, 347. 
Horner, W. J., on joints in foundry patterns. 1913, ii. 606. 
Hornor, H. A., on application of electric welding to shipbuilding. 1919, i. 678. 
Horry, W. S., on electric furnace practice. 1914, ii. 340. 
Horssureu, E. M., on fracture of wirein ropes. 1921, ii. 401. 
HorspurcH, GoRDON Donatp Luz, elected member. 1921, ii. 10. 
HorsFieLD, Epwarp Barnes, elected member. 1911, i. 3. 
Horsey, Stwarp Myues, elected member. 1918, i. 3. 
Hort, H., on corrugation of rails. 1913, i. 666. 
Horton, F. W., on statistics of accidents in mines in United States. 1913, ii. 
724; 1914, i. 632. 
on use of molybdenum. 1917, ii. 347. 
Horron, J., on Baldwins’ steelworks. 1921, i. 427. 
~ on British iron and steel industry. 1917, i. 425; 1921, ii. 365. 
on plant of Skinningrove Iron Co. 1920, ii. 321. 
Horvitz, G. J., on metallography of high-speed steel. 1919, ii. 509. 
on physical qualities of chrome steel. 1919, ii. 524. 
Horwoop, A. R., on coal in Leicestershire. 1920, i. 692. 
Hoskins, A. J., on oil-shale of Colorado. 1919, ii. 478. 
Hoskins, ARTHUR SripnzEY, elected member. 1920, ii. 4. 
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Hoskins, Cecm Haron, elected member. 1920, ii. 4. 
Hosxison, T., on cooling blast-furnace boshes. 1913, i. 580. 
elected member. 1921, ii. 10. 
Hosterrsr, J. C., on artificial and natural oxides of iron, 1918, ii. 430. 
on electrolytic analysis of iron. 1913, ii. 706. 
on estimation of vanadium. 1912, ii. 626, 
on origin of iron ore. 1917, i. 282. 
on reduction of iron oxides by platinum, 1915, i. 623. 
on zonal growth of hematite in relation to origin. 1918, ii. 430. 
Hornersay, W. C., on prevention of hardening cracks in tool steel. 1921, i. 
224, 
HovusasEr, K.— 

Paper on “The utilisation of blast-furnace and coke-oven gases in 
metallurgy.” 1913, ii. 68 ; introduction, 68 ; the combustion of gases, 69 ; 
general considerations, 75; blast-furnace gas, 76; coke-oven gas, 78; 
metal mixers, 85; open-hearth furnaces, 89; reheating furnaces, 94.— 

Discussion : O. Petersen, 109; W.-A. Bone, 111; T. C. Hutchinson, 109 ; 
J. A. Smeeton, 113; A. Cooper, 115.—Correspondence : Greville Jones, 
115; E. Houbaer (reply), 116. 
on Bourcoud direct process. 1921, ii. 367. 
on electric steel refining. 1913, ii. 363. 
on production of sound ingots. 1913, i. 59, 632. 
elected member. 1912, ii. 6. 

Hovusen, J., on determination ofiron. 1920, ii. 397. 
Hoveen, O. A., on physical characteristics of refractories. 1920, i. 681. 
Hoveuton, 8. A.— 

Paper on “ Failures of heavy boiler shell plates.’ 1914, i. 266; principal 
details of failures experienced by author, 266; case in which partial cracks 
only have occurred, 268; plates which have cracked right across in the 
boiler shop, 273; plates which have failed under the hydraulic test, 276 ; 
probable causes of failures, and points to be complied with to avoid risk 
of failure, 282 ; summary, 292.—Discussion : §. A. Houghton, 293; J. T. 
Milton, 293; C. E. Stromeyer, 300; D. Colville, 301; A. W. Richards, 
302; EF. W. Harbord, 302; J. E. Stead, 303, 306; A. Lamberton, 305; ~ 
W. Rosenhain, 306.—Correspondence: J. A. Pickard, 308; T. M. Service, 
308; J. E. Stead, 311; 8. A. Houghton (reply), 313. 
on failure of boiler plates. 1917, ii. 176; 1918, i. 329, 542, ii. 494. 

Hovurpsworts, H. S., on thermal expansion of silica. 1921, ii. 342. 
How, Henry Epmunp, elected associate. 1917, i. 5. 
Howaprb, C., on electric control of steel mills. 1920, ii. 367. 
Howarp, J. E., on endurance of steels. 1921, ii. 398. 
on influence of cold working on fatigue. 1919, ii. 519. 
on internal strains in steel. 1921, ii. 402. 
on production of sound ingots. 1913, i. 635. 
on rail failures. 1912, i. 571, ii. 594; 1914, i. 710, ii. 373; 1918, i. 541; 

1919, i. 686; 1921, i. 460, ii. 405, 406. 
on strength of riveted joints.” 1915, ii. 314. 
on tests of boilers. 1912, i. 564. 
on tests of rails. 1912, ii. 382. 
on tests of structural material. I911,i. 648; 1912, ii. 386. 

Howarp, Joun WILLIAM, obituary notice of. 1912, ii. 433. 
Howartu, G. B., on flue-gas analysis. 1921, i. 473. 
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Howarru, Guorce Epwiy, elected member, 1914, i, 2. 
Howe, H. M.— 

Paper on ‘‘ Does commercial hyper-eutectic white iron free from man- 
ganese exist,” 1912, ii. 291.—Correspondence: J. KE. Stead, 293; W. 
Guertler, 293 ; W..H. Hatfield, 293 ; H. M. Howe, 294, 

Paper on “ Work of the Engineering Division of the National Research 
Council, Washington, U.S.A.” 1919, i. 133.—Discussion : H. M. Howe, 
137; W. Rosenhain, 137; T. Turner, 138; F. G. Cottrell, 139; H. Louis, 
140; H. M. Howe (reply), 141. 
on the acid hearth and slag. 1919, i. 246, 
on allotropy ofiron. 1912, ii. 279. 
on cellular structure of hypo-eutectoid steel. 1912, ii. 605. 
on critical cooling velocities of chromium steel. 1916, i. 148. 
on critical ranges of pure iron. 1913, i. 347. 
on crystallisation of ingots. 1919, ii. 500. 
on crystallising properties of electro-deposited iron, 1913, ii. 152. 
on deformation lines in manganese steel. 1915, i. 600. 
on determination of critical points, Arl, Acl. 1913, ii. 410. 
on determination of the line 8 E in the iron-carbon diagram. 1917 i. 199. 
on divorcing annealing. 1914, ii. 357. 
on equilibrium temperature in carbon steel. 1913, ii. 680, 681. 
on erosion of guns. 1918, i. 533. 
on Gayley dry-air blast process. 1913, ii. 580. 
on grain growth in steel. 1917, ii. 445. 
on hardening of manganese steel. 1914, ii. 368. 
on hardening of various alloy steels. 1915, i, 584. 
on high-speed steel. 1919, i. 337. 
on influence of annealing on chemical properties of steel. 1913, i. 647. 
on a ee of elements on the mechanical properties of steel. 1916, ii. 

57. 
on influence of heat-treatment on the thermo-electric properties and 

specific resistance of carbon steels, 1916, ii. 286. 
on influence of high carbon on quality of charcoaliron. 1913, i. 658. 
on influence of manganese on steel. 1917, ii. 448. 
on influence of overstrain on strength of metals. 1914, ii. 365. 
on influence of quenching temperature and time of tempering on properties 

of steel. 1917, i. 396. 
on influence of sulphur on stability of iron carbide. 1913, i. 163. 
on intercrystalline cement and elastic limit. 1916, i. 205. 
on the iron-carbon diagram. 1913, i. 680. 
on manufacture of files. 1919, i. 379. 
on metallography and microstructure. 1912, i. 581 ; 1917, ii. 445. 
on microscopic constituents of iron and steel. 1912, ii. 375. 
on the non-allotropic nature of the A2 transformation in iron. 1919, i. 457. 
on nomenclature of iron and steel. 1911, i. 660, ii. 633; 1912, i. 578, 

ii. 374. 
on open-hearth practice. 1920, i. 714. 
on oxygen in iron.. 1921, i. 294. 
on piping and segregation in ingots. 1911, i. 636; 1916, i, 349. 
on plastic deformation of steel. 1914, i. 703. 
on production of sound ingots. 1912, ii, 67, 89; 1915, i. 95. 
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Howe, H. M., on pro-eutectoid cementite. 1912, 1. 382. 
on properties of ingots. 1916, ii. 181. 
on segregation of graphite in castiron. 1912, ii. 584. 
on shock tests. 1914, i. 704. 
on stresses caused by cold-rolling. 1921, i. 456. 
on structure of steel during solidification. 1917, i. 412. 
on transformation of steel in slow cooling. 1913, 1. 676. 
on welding-up of blowholes in steel. 1911, 1. 83. 
Howse, H. M., and Arruur G. Levy 
Paper on “ Notes on Pearlite.” 1916, ii. 210. Discussion : J. O. Arnold, 
233; T. Turner, 235; W. Rosenhain, 236; Sir Robert Hadfield, 238 ; 
W. H. Hatfield, 238.—Correspondence : H. M. Howe (reply), 239. 
Howse, J. A.; on constituents of fireclays. 1919, i. 626. 
on work of the Geological Survey on refractory materials. 1917, i, 292. 
Howe, J. F., on stresses in wire ropes. 1919, 11. 526. 
Howe, R. M., on blast-furnace refractories. 1920, i. 678. 
on fireclay mixtures. 1920, 1. 682. _ 
on influence of slag temperature on refractories. 1919, i. 633. 
on linings for electric furnaces. 1921, i. 378. 
on magnesite refractories. 1920, ii. 315. 
on refractory mortars. 1921, i. 379. 
on testing of fireclay refractories. 1921, i. 377. 
on work of Refractories Manufacturers’ Association. 1920, i. 677. 
Howe t, A. E., on general foundry practice. 1917, i. 347. 
Howe 1, G., on oil-fields of Russia. 1914, ii. 296. 
Howe t, I. I., on nature and uses of semi-steel. 1915, i. 561. 
Howe tt, R. H., on geology of Lawton oil-field. 1916, i. 317. 
Howe, 8. D., on explosives for mining operations. 1913, ii. 566. 
Howe t, 8. M., on artificial crystallisation of carbon. 1912, i. 585. 
Por P., on coke consumption in blast-furnaces. 1916, i. 330; 1917, 
i, 338. 
How ey, J. P., on coal in Newfoundland. 1913, ii. 541. 
Howson, R., obituary notice of. 1911, ii. 453. 
Hoyer, on manganese ore in Spain. 1912, i. 441. 
Hoyianp, CoLin GrorGnE, elected member. 1917, i. 3. 
Huoyir, DonaLp Guoran, elected member. 1919, ii. 3. 
Hoye, J., Rossrrmr, speech at dinner by. 1913, i. 476. 
Hoyv, 8. L., on corrosion tests of sheets. 1919, ii. 534. 
on manganese alloys in open-hearth practice. 1919, i. 662. — 
on static, dynamic and notch toughness. 1919, i. 684. 
on steel for automobile construction. 1916, i. 380. 
elected member. 1920, i. 4. 
Huana, C. T., on conversion of white iron to foundry grades. 1919, ii, 483. 
Huart, Baron Furnanp D’, obituary notice of. 1911, ii. 454. 
Huarr, Baron H. a’, obituary notice of. 1912, i. 411. 
Hoarr, K. d’, on inclusions in steel. 1919, ii. 523. 
Husparp, ARTHUR Epwarp, elected associate. 192], i. 6. 
Hwszarp, B., on iron ore in Porto Rico. 1918, ii. 431. 
Huse, A. H., on iron ore in New Jersey. 1921, i. 374. 
Husenpicr, E., on cleaning blast-furnace gas. 1921, i. 404, 
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Hvssrt, H.— 

Paper on “ Present methods of testing, with special reference to the work 
of the International Testing Association.” 1913, ii. 203; object of paper, 
205; generalisation of principal tests, 206; different kinds of tests to 
which metals are subjected, 209; hardness tests, 212 ; fatigue tests, 215 ; 
determination of resistance of metals to shocks of given intensity by means 
of determination of their resilience, 216; impact tests on notched bars, 
217; history and evolution of International Testing Association, 220. 


Lecture on “ Recent progress in the design of large blast-furnace gas- 
engines with special reference to Belgian practice.’’ 1915, i. 409; adoption 
of by-product coke-oven and products obtained therefrom, 410 ; Beau de 

_ Rochas-Otto cycle gas-engine, 413; direct utilisation of gases from coke- 
ovens, 416; the John Cockerill works, 417; improvements in large hori- 
zontal gas-engines, 418 ; principal dimensions of latest type of the Cockerill 
Company’s engine, 431 ; gas-engines builtin Great Britain, 433 ; economic 
utilisation of blast-furnace gases, 436.—Discussion: R. B. Slacke, 440; 
H. Hubert (reply), 441. . 

.on Belgian iron and steel industry. 1916, i. 403. 
on gas-engines. 1920, ii. 341. i 
on ee of temperature on the mechanical properties of metals. 1913, 

ii. : 
on mine ventilation. 1911, i. 570. 

Hustey, F. C., on fusion tests on coal ash. 1915, ii. 231; 1917, i. 305. 

Hup.ier, D. J., on stacking coal. 1916, i. 327. 

Huvp.sr, J., on coal and coke as fuel for gas-producers. 1918. ii. 460. 
on theory of gas-producers. 1914, i. 616. 

Hupson, Banks, elected member. 1911, ii. 9. 

Hupson, N.— 

Paper on “Some experiments on nickel steel.” 1919, ii. 349; descrip- 
tion of apparatus used, 349; details of experiments, 349 ; conclusions, 351. 
(Discussion : Conjointly: with paper by Dr. J. H. Andrew, q.v.). 
elected member. 1919, i. 3. 

Hupson, O. F., on annealing of alloys. 1914, 1. 691. 
on crystallising phenomena. 1913, ii. 674. 
on etching reagents. 1915, i. 620. 
on the iron-carbon system. 1911, i. 665. 
Hopson, T., on tensile tests. 1921, ii. 399. 
Hunpson, W. G., on explosives and blasting. 1911, i. 565. 
Huvpspets, H. M., on winding equipment. 1911, 1. 568, 
Hvets, F. W., on peat resources of the United States. 1916, i. 312, 11. 398. 
Hvuerao, L. A., on petroleum in the Argentine. 1914, i, 612. 
Huussener, K., on blast-furnace combustion. 1916, i, 324. 
on efficiency of blast-furnace gas for steam raising. 1916, ii 410. 
on utilisation of blast-furnace gas. 1913, i1.°582. 
on utilisation of coke-oven gas. 1912, ii. 492. 
Hosy, R. S., on utilisation of blast-furnace slags. 1911, ii. 557. 
Hurr, W. J., on corrosion of firearms. 1920, ii. 393. 
Hugues, Hersert, vote of thanks by. 1913, i. 29. 
Hucues, J., on solubility of basic slag. 1913, i, 694. 
elected member. \ 1919, ii. 3. 
Hueauss, J. S., on “ burning-on ” in the foundry. 1912, i. 522. 
Huauns, T. V., on influence of vanadium on steel. 1911, i. 314, 
on mechanicalising analysis. 1911, 1. 371. 
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Huaugs, T. V., on welds. 1911, i. 120. 
Huaues, Raupx T., elected member. 1912, i. 3. 
Hucues, W. E.— 

Paper on “ Some defects in electro-deposited iron.” 1920, i. 321 ; _in- 
troductory remarks, 321; literature, 322; frequently occurring defects 
323; pin-holes, 324; lumps (or roughness), 326; inclusions (of foreign 
matter), 328; cracks and quasi-cracks, 334; differences of structure, 
336; conclusions, 336.—Discussion: J. E. Stead, 339; J. H. Whiteley, 
339; W. E. Hughes (reply), 340. 

Paper on “ Slip-lines and twinning in electro-deposited iron,” 1921, i. 
355; experimental, 356; descriptive, 356 ; discussion of the results, 358 ; 
on the appearance of twinning in deposited iron, 362; summary, 363. 
on electro-deposition of iron, 1911, i. 671; 1920, ii. 392; 1921, i. 470, 

ii, 419, E 

Hueues, Witt1aAM WALTER, elected member. 1912, ii. 6. 
Hugo, Ben. Jouns, elected member. 1920, i. 4. 
Huser, W. R., on ferro-alloys produced by thermit reactions. 1911, ii. 630, 
on thermit welding process. 1914, 11. 360. 
Huerr, G. A., on coal distillation under pressure. 1918, i. 483. 
on determination of moisture in coal. 1917, i. 423. 
Hott, H., on utilisation of small coal. 1917, ii. 362. 
Hott, T, E., on action of steam on iron. 1911, ii. 651, 
elected member. 1916, i. 3. 
Huuts, Crcm Arruur, elected member. 1920, i. 4. 
Hutst, J., on repair department of a modern steel plant. 1914, ii. 340, 
Hutt, W. L., on analysis of iron ore. 1920, i, 763. 
Hutteren, A., on structure of tungsten steel. 1921, ii. 139. 
elected member. 1921, i. 3. 
Huirmann, G. H., on coal-washing, 1911, i. 577, 
on coke-oven gases. 1911, i. 551. 
Humpert, E., on direct production of steel. 1914, ii. 342. 
on steel-melting furnaces for foundries. 1914, i. 661. 
elected member. 1914, i. 2. 
Humpsert, E., and A. Hrrany— 

Paper on “ The production of steel direct from ore.” 1914, i. 378; in- 
troduction, 378; three series of tests made with ordinary arc furnace 
Series A—Direct reduction of siliceous Swedish iron ore, 379. Series B— 
Direct reduction of Swedish and a siliceous Swedish ore with 30 per cent of 
scrap mixed with the charge, 384. S-ries C—Direct reduction of Brazilian 
iron ore, 385; theoretical considerations, 388; conclusions, 390 ; economic 
advantages of the proceess, 391.— Discussion: E. G. Constantine, 392; 
G. Jones, 392; F. W. Harbord, 392; O. Frick, 393; A. Greiner, 393.— 
Corr: spondence : K. Adamson, 394; A. Hethey, 395. 

Hume, W. F., on geology of petroleum. 1915, i. 519. 
on petroleum in Egypt. 1920, i. 700. 
Humrrey, J. C. W.— 

Paper on “ Macro-etching and macro-printing.” 1919, i. 273; printing, 
279; interpretation of the etchings, 280; examples, 282.—Discussion : 
A. McWilliam, 287 ; W. H. Hatfield, 287; J. H. Whiteley, 288; W. Rosen- 
hain, 289; J. E. Stead, 292; EK. H. Saniter, 292; H. H. Ashdown, 293.— 
Correspondence : J. H.S. Dickenson, 294; O. W. Ellis, 295; G. W. Green, 
296; N. P. P. Sandberg, 299; E, H, Saniter, 299; J. C. W. Humfrey 
(reply), 300, , 
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Humrrey, J. ©. W. (cantinued)— 


Paper on “ The intercrystalline fracture of iron and steel.” (.8.M., 1912, 
iv. 80; Appendix —apparatus employed in the experimental work, 102, 


Paper on “ Influence of intercrystalline cohesion upon the mechanical 
properties of metals.” €.S.M., 1913, v. 86. 
Paper on “ The tenacity, deformation and fracture of soft steel at high 
temperatures.” See RosENHAIN, W. 
on the ball test. 1920, i. 358. 
on crystallising properties of electro-deposited iron. 1913, ii, 156. 
on hardening of steels. 1914, i. 182, 257, ii. 368; 1915, i. 621, 
on intererystalline cohesion of metals. 1913, ii, 653. 
on internal stresses. 1921, i. 459. . 
on nickel-chrome steels. 1919, ii. 384. 
on welding-up of blowholes in ingots. 1921, i. 55. 
HuMMEL, a C., on liquid ferro-manganese in the open-hearth furnace, 1918, 
ii. ‘ 
Hume, H. H., on design of blooming-mills. 1918, i. 521. 
HUMPERDINCK, on foundry practice in the United States. 1913, i. 606, 
Humeurey, A. L., on manufacture of shells. 1916, ii. 445. 
on organising for munitions manufacture. 1917, ii. 428. 
Humpurey, H. A., on producer-gas for power and heating. 1913, i. 565. 
Humpueey, R. L., on strength of reinforced concrete beams. 1914, i. 712. 
Humpnreys, James Huts, elected member. 1918, ii. 3. 
Humpurtns, C. H., on preparation of pure molybdenum. 1917, ii. 457. 
Humeruirs, R., on construction of and maintenance of railjoints. 1914,ii. 374, 
Hunaer, E. A., on labour-saving in foundries. 1921, i. 417. 
Huwnntinas, 8. V., on new vibratory testing-machine. 1914, ii. 367. 
Hunt, C. H., on plant of the Weirton Steel Co. 1921, i. 427, 432. 
Hunt, R. W., on history of Bessemer process. 1913, i. 630. 
on inspection of steel rails. 1913, i. 666. 
on rail rolling-mill practice. 1913, ii. 644; 1914, ii. 347; 1920, i. 745. 
on rail specifications. 1916, i. 382; 1921, ii. 407. 
on segregation in ladle test ingots. 1916, i. 350. 
on soundness in steel rails. 1912, ii. 373; 1915, 1. 589. 
on United States iron trade. 1911, ii. 555. 
Hunter, A. H., on molybdenum. 1921, i. 375. 
on molybdenum steel. 1921, ii. 403. : 
Hunter, C. M., on petroleum in Persia. 1920, ii. 333. 
Hunter, M. A., on titanium. I911, ii. 625. 
Hunter, S., on coal-washing. 1911, i. 576. 
Honter, T. M., on gas-circulation in hot-blast stoves. 1918, i. 491, 
on gas-firing of boilers. 1918, i. 486. 
Hontine, F, F.— 
Paper on ‘Note on the microstructure of commercially pure. iron 
between Ar, and Ar,.” See Brooke, W. J. 
elected member. 1917, ii. 3. 
Huntinaton, A. K., on effect of temperature on tensile strength of metals. 
1913, i. 661, 
on preparing sections of fractures for microscopical examination. 1913, 
ii, 389 
on tensile strength of alloys at high temperatures. 1915, ii, 301, 
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Huntineton, E. V., on mine surveying. 1915, i. 491. 
on rapid solution of fault problems. 1914, ii. 275. 
Hounrineton, W. C., on influence of hot-rolling on properties and structure of 
low-carbon steel. 1918, i. 523. 
Huntiey, E., on wood-gas producer. 1917, i. 328. 
Huntury, G. N., on growth of castiron. 1911, i. 241. 
Huntuey, L. G., on economics of the petroleum industry. 1914, ii. 302. 
on natural-gasin Canada. 1915, ii. 247. 
on petroleum in Canada. 1915, ii. 243. 
on petroleum in Mexico. 1915, ii. 244. 
Hunttey, S., on petroleum in United States. 1920, ii. 334. 
Huwntty, G. N., on corrections in bomb calorimetry. 1915, i. 504. 
Hore, J., on tungsten oresin France. 1916, ii. 381. 
Hurmuzescv, A., on radio-activity of petroleum. 1911, i. 557. 
Hurren, F. H., on hardness testing. I911, ii. 621. : > 
on influence of casting temperature on physical properties of metals. 1917, 
ii, 397. Bee 
on‘malleable cast iron. 1921, i. 416. 
on scrap castings. 1921, i. 412. 
elected member. 1918, 1. 3. 
Horst, Frank ARNOLD, elected member. 1917, ii. 3. 
Hurst, Horacr WESTMORELAND, elected associate. 1917, i. 5. 
Horst, J. E.— 
Paper, ‘‘ Notes on the heat-treatment of grey cast iron.” 1917, ii. 
121; microstructures, 125; influence of phosphorus, 127.—Discussion : 
H. C. H. Carpenter, 129; E. Adamson, 130; H. J. Young, 132.—Corre- 
spondence: J. K. Hurst (reply), 134. 
Paper on “‘ Method for prevention of growth in grey cast iron.” 1918, 
ii. 199.—Discussion: W. H. Hatfield, 204; H. J. Young, 204; J. E. 
Stead, 205; President (E. Schneider), 206; J. 8. Unger, 206.—Corre- 
sigan : E. Adamson, 206; J. E. Fletcher, 207; J. E. Hurst (reply), 
Paper on “‘ An investigation on the wearing and anti-frictional qualities 
of castiron.” C.S8.M., 1918, ix. 59. 
Paper on ‘“‘ Improvements in the case-hardening process.” 1919,i. See 
Hanson, D. 
on addition of steel to cast iron. 1918, ii. 467. 
on casting in permanent moulds. 1919, ii. 493. 
* on cast iron for engine cylinders. 1917, i. 393. 
on centrifugal castings. 1921, i. 414. 
on deterioration of grey cast iron due to heating and cooling. 1918, i. 535. 
on influence of elements on castiron. 1921, ii. 396. 
on influence of heat-treatment on grey castiron. 1919, ii. 516. 
on influence of free carbon on properties of cast iron. 1915, ii. 318. 
on properties of castiron. 1915, i, 595. 
on properties of semi-steel. 1916, i. 339. 
on steel foundry practice. 1917, i. 355. 
on steel for valves. 1920, i. 747. 
on surface appearance of molten cast iron. 1916, i. 339. 
on wearing qualities of cast iron, 1918, ii. 492. 
elected member. 1916, ii. 1. 
awarded Carnegie Research Grant. 1917, i. 35. 
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Hourter, ©. §., on explosives and blasting. 1911, i. 526. 
Hurrzia, ARTHUR CAMERON, obituary notice of. 1915, i. 460. 
Huser, F., on reactions in the cupola, 1913, i. 606. 
Husrier, Wit1aM Hustier, elected member. 1912, ii. 6. 
Huston, Cuartus Lukens, elected member. 1920, i. 4. 
Huston, H. A., on potash industry of the United States. 1917, i. 344. 
Hurcounty, H. W., on estimation of tungsten. 1911, ii. 665. 

on manufacture of ferro-tungsten. 1917, ii. 348. 

on metallurgy of tungsten. 1917, ii. 348. 

on production of metallic tungsten. 1917, ii. 348. 
Hurcurys, O., on pyrometer protection tubes. 1920, i. 687. 
Hurconinson, A.— 

Report on “ Fuel economy and consumptions in the manufacture of iron 
and steel. See Bonn, W. A. 
on blast-furnace gases, 1921, ii. 364. 
on blast-furnace practice. 1920, i. 218. 
on direct current compared with three- ss current for driving steel- 

works plant. 1920, i. 257. 
on froth flotation for coal-washing. 1921, i. 398. 
on fuel economy. 1919, ii. 98. 
on gas-cleaning. 1921, i. 96. 
on iron Portland cement. 1920, i. 123. 
on manufacture of coke. 1913, ii. 54. 
on production of sound steel by compression of the ingot. 1918, i. 235. 
on use.of pulverised coal. 1919, i. 125. 
on open-hearth practice. 1917, ii. 284. 

Hutcuinson, A., and E. Bury— 

Paper on “ Rough-cleaning of blast-furnace gas at Skinningrove by the 
Lodge electrostatic process.”’ 1920, ii. 65; preface, 65; historical, 66 ; 
general considerations, 68; lay-out and construction, 70; construction, 
73; extraction of potash from deportes flue-dust, 75; summary, 81.— 
Discussion: A. Hutchinson, 83 ; KE. Stead, 83; H. Louis, 83; A. K. 
Reese, 84; H. M. Ridge, 84; i ty Hollings, 85; W. Resenliate 86 ; 
F. W. Harbord, 86; F. D. Wild, 86; J. E. Stead, 86; A. Hutchinson 
(reply), 87.—Correspondence : W. Stead, 89. 

Hurcuinson, B. Epwin, elected member. 1913, i. 3. 

Hourcuinson, Frep Rouanp, elected member. 1919, i. 3. 

Hurcutson, G. H., on coal-handling apparatus. 1914, ii. 314. 
Huvrontson, J. W., on gasesin mines. 1912, ii. 514. 

Hutouryson, R. W., Juy., on methods of working in collieries. 1911, ii. 530. 
Hurcurson, T. C.— 

Paper on “ Fueleconomy in blast-furnaces.” 1918, i. 127 ; life of certain 
furnace linings, 127; cleaning ironstone, 128; consumption of ironstone 
in furnace, 129; analyses of pig iron produced, 130 ; details and results of 
experiments with model furnace, 131; analyses of slags in 1901-17, 
137; conclusions, 139.—Discussion : J. E. Stead, 200 ; W. Hawdon, 201 ; 
D. Sillars, 204 ; ri H. Harrison, 205; J.S. Hollings, 206. —Correspondence : 
G. H. Gibbs, 212 ; T. C. Hutchinson (reply), 217. 
on economy of dry blast. 1913, i. 135. 
on gas-engines. 1912, ii. 178. 
on mechanicalising analysis. 1911, i. 368. 
on open-hearth processes. 1914, i. 87. 
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Hurcuryson, T. C., on steam-engines for rolling-mills. 1912, i. 354. 
on the Talbot furnace. 1913, ii. 240. 
on utilisation of blast-furnace and coke-oven gases. 1913, ii. 109. 
vote of thanks by. 1913,i. 28; 1914, i. 19. 
obituary notice of. 1919, ii. 454. 
Huvu, A., on use of vertical channels for slag removal. 1913, i. 646. 
Horrer, C., on analysis of chrome iron ore. 1920, ii. 397. 
on chromite in North Macedonia. 1921, i. 373. 
Hurron, F. R., on purchase of fuel by analysis. 1912, ii. 476. 
Huxury, ARCHIBALD SAMUEL, elected member. 1918, i. 3. 
Huysrecuts, M., on estimation of manganese. 1913, ii. 702. 
Hypg, E. P., on measurement of colour temperatures. 1920, i. 687. 
Hyoz, J. R., on compressed airy in the foundry. 1917, ii. 402. 
Hystop, G. P., on coal-dust experiments. 1911, i. 572. 
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Issortson, EH. C., on electric furnaces. 1912, i. 87 
on electro-magnets for handling material. 1912, i. 551. 
Isgotson, F.— 
Paper on “ Molecular constitutions of high-speed tool steels and their 
correlations with lathe efficiencies.” See ARNOLD, J. O. 


awarded Carnegie Research grant. 1916, i. 28. 
Ipr, Matazo, elected member. 1917, ii. 3. 
Ipxr, 8.— 
Paper on “ The cause of quenching cracks.” See Honpa, K. 
on hardness of carbon steels. 1921, i. 453. 
Irrr, G. N., on graphite. 1911, i. 535. 
on slag cement. 1912, ii. 537. 
Irxowrrsou, N., on foundry patterns and moulding. 1911, i. 599. 
Ixt, T., on petroleum in Japan. 1911, ii. 514. 
Instn, N., on the iron-carbon system. 1911, i. 665. 
Iuuies, H., on American steelworks. 1915, i. 575. 
on continuous rolling-mills. 1917, ii. 416. 
on German rolling-mills. 1911, i. 614. 
on heating furnaces. 1921, ii. 386. 
Iutinewortu, CO. B., on estimation of tantalum. 1917, ii. 465. 
on estimation of uranium. 1919, i. 701. 
Iutineworts, 8. R., on analysis of coal. 1921, i. 473, ii. 421. 
on chemistry of coal. 1920, i. 600. 
on coking coals. 1920, ii. 327. 
on constitution of coal. 1920, ii. 323. 
on decomposition of coal. 1921, i. 691. 
on oil from low grade coal. 1919, ii. 477. 
Tuner, L., on failure of crank shafts. 1916, i. 374. 
Instuy, L, C., on ignition of mine gases by incandescent lamps. 1913, ii. 570. 
on material for insulating purposes in mines. 1914, i. 623. 


ILyYINE, csc on formation of structurally free cementite in mild steel. 1918, 
i. 549, 


Imuorr, W. G., on blast-furnace operations. 1915, ii. 258; 1917, i..338. 
on blast-furnace slags. 1917, i. 346; 1917, ii. 395; 1921, ii. 366. 
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Imuorr, W. G., on classification of pig iron.’ 1917, i. 345. 
on iron ore in the United States. 1917, i. 283. 
on manufacture of high manganese iron. 1917, i. 338. 
Imrie, JoHN, elected member. 1918, i. 3. 
IncuiEy, W., on pyrometry. 1911, ii. 502. 
INDENKEMPEN, E., on furnaces for melting ferro-manganese. 1914, ii. 338. 
Ineaut, Dovetas Huser, elected member. | 1921, i. 3. 
Incersoit, L. R., on physical properties of nickeliron alloys. 1921, i. 463. 
INGLEBY, JOSEPH, obituary notice of. 1916, ii. 363. 
Inciu-Fincu, GrorGs, elected member. 1913, ii. 4. 
Innes, J., on history of petroleum. 1914, ii. 303. 
on measurement of hardness. 1921, i. 453. 
Inostzanzerr, A. A., on native iron ore. | 1912, i. 440. 
Inouye, K., on estimation of carbide carbon iniron. 1920, ii. 396. 
Inouye, Tatcut, elected member. 1911, ii. 10. 
Instey, H., on constitution of silica bricks. 1919, ii. 466. 
InsLey, JoHN Hunry, elected member, xix. 
INVERNAIRN OF STRATHNAIRN, LORD (WILLIAM BEARDMORE)— 

Presidential address, 30 ; reference to death of Dr. Greiner, 30; ethical, 
political and industrial lessons of the war, 30; scientific research and its 
results, 31, 40, 41 ; two main divisions of scientific research, 33 ; examples 
of the advantages of the new application of oxygen, 35; German methods 
of scientific research, 86; training of chemists for works’ laboratories, 37 ; 
reward following pursuit of scientific methods, 38; necessity of metal- 
lurgical microscope, 40; the Haber process, 42; data showing benefit of 
scientific work, 42; treating and casting of ingots at Parkhead forge, 43 ; 
co-operation between theoretical and practical scientists, 45; responsi 
bility of State and worker, 46. 
on heat-treatment of large forgings. 1917, i. 381. 
on open-hearth practice. 1917, ii. 285. 
on theory of hardening. 1914, i. 248. 
on use of pulverised coal. 1919, i. 124. 
on alteration of bye-laws. 1916, ii. 3. 
appointed Hon. Treasurer. 1912, 11. 4. 
presentation of Bessemer Medal to. 1918, i. 10. 
presentation of Freedom of Blacksmiths’ Company to. 1919, i. 10. 
speech at Dinner by. 1919, i. 612. 

Tox1se, K., on the crystalline nature of graphite. 1921, i. 450. 
on heat treatment of metals. 1921, i. 441. 
Toniwus, A. C., on gas-fired metallurgical furnaces. 1917, 11. 413. 
Ipatizew, W., on origin of petroleum. 1912, 1. 473; 1912, ii. 494. 
IREDALE, THOMAS, obituary notice of, 1914, i. 554. 
Trinyt, A., on substitutes for oilfuel. 1915, i. 525. 
Trion, E., on testing machines. 1920, ii. 380; 1921, ii. 397. 
IrmMann, R., on acid-resisting iron. 1918, i. 545. 
Jrons, R. H., on bottom plates for pouring ingots. 1916, i. 349. 
elected member. 1919, ii. 3. 
TronsipE, EpwaRrp ALLAN, elected member. 1920, ii. 4. 
IRRESBERGER, C., on casting machine. 1918, i. 508. 
on castings for automobiles. 1918, ii. 468. 
on drying stoves. 1911, ii. 569. 
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IrRESBERGER, ©., on the Grénwall-Dixon electric furnace. 1918, i. 515. 
on manufacture of steel castings. 1918, ii. 467. 
on moulding machines. 1911, ii. 568. 
on sand for cores. 1914, ii. 330. 
on testing and valuing moulding-sand. 1914, i. 663. 
Irwin, Cuarites ArmstRoNG, elected member. 1919, i. 4. 
Isaac, A. E., elected associate. 1921, i. 6. 
Isaac, Stpney RussEL, elected member. 1919, i. 4. 
IsHam, H., on estimation of carbon. 1911, ii. 656. 
Isuam, R. M., onestimation of titanium. 1911, i. 687. 
Isauwsky, W. P., on production of granular pearlite in steel. 1915 1. 585. 
Isnikawa, FuKusasBuro, elected member. 1915, i. 2. 
Trax, I., on determination of cementite transformation. 1919, i1. 533. 
Isuiwara, T., on determination of transformation points by magnetic means. 
1918, i. 551. 
on magnetic analysis of carbides in steel.. 1918, ii. 505. 
on magnetic determinations of critical points. 1921, i. 463. 
Ivanorr, P., on prevention of piping in ingots. 1912, ii. 563; 1913, ii. 626. 
Ives, L. E., on electric shovels in iron ore mining. 1915, i. 492. 
on iron orein Michigan. 1915, i. 485. 
Iwasakt, C., on Japanese coal. 1920, ii. 326. 
Izart, J., on utilisation of low grade fuel. 1911, ii. 504. 
Izat, ANDREW, elected member. 1912, i. 3. 
Izcarysousr, N. A., on passivity ofiron. 1916, i. 397. 
Izop, G., on rock drills. 1914, i. 580. 


J 
JABOULAY, E., on determination of sulphur. 1911, ii. 657. 
on determination of vanadium in steel. 1921, i. 471. 
Jack, H. 8S. M., on petroleum in India. 1917, ii. 373. 
Jacxson, C. F., on electricity in mines. 1911, 1. 566. 
Jackson, EH. W., on blast-furnace practice. 1920, i. 220. 
on solubility of basic slags. 1920, 1. 722. 
Jackson, Sir Henry Marner, Bart., elected member. 1920, ii. 4. 
Jackson, H. S., on cleaning of blast-furnace gases., 1913, i. 585, 
on cleaning of preducer-gas. 1913, 1. 566. 
on tilting furnaces. 1918, 1. 513. 
JACKSON, JOHN, elected member. 1917, ii. 3. 
Jackson, JouN, elected member. 1920, i. 4. 
Jackson, Jonn ARTHUR, elected member. 1911], i. 3. 
Jackson, L., on welding processes. 1919, i. 676. 
JACKSON, LuonaARD, elected member. 1913, 1. 3. 
Jackson, Sipnuny Ruep, elected associate. 1918, i. 7. 
JACKSON, STANLEY ARTHUR, elected associate. 1919, 1. 6. 
transferred to membership. 1921, i. 6. 
Jackson, STEPHEN Hart, JuN., elected member. 1914, i. 3. 
Jackson, Witt1am Upricuarp, elected member. 1913, i. 3. 
Jacost, W. H., on pulverised coal. 1920, i. 689. 
Jacoss, E., on coalin British Columbia, I911, ii. 509. 
on coalin Canada. 1912, ii. 484. 
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Jacoss, E., on statistics of coal-mining in British Columbia. 1914, ii, 399, 

Jacoss, F. B., on forging of axes. 1921, ii. 380. 
on grinding of small chilled rolls. 1912, ii. 570. 
on precautions in safeguarding grinding-wheels. 1913, i, 641, 

Jacoss, H. W., on autogenous welding. 1912, i. 552 

Jacoss, W. A., on analysis of liquid fuel, 1913, i. 696. 
on composition of petroleum. 1912, i. 473. 
on gasoline. 1917, ii. 377. 
on petroleum in California. 1914, 11. 299. 

Jacosson, J., on use of scrap-iron briquettes. 1911, i. 594. 

Jacosus, D. S., on waste-heat boilers. 1920, i. 722. 

JACQUELIN, A., on coal-cutting machinery. 1912, ii. 510. 

JAEGER, on search for coal in Upper Silesia. 1911, ii. 506. 

Jacsou, E., on history ofiron. 1912, i. 509. 

James, G. D., on petroleum in Utah. 1912, i. 475. 

James, G. M., on melting of aluminium scrap. 1917, i. 357. 

James, H. D., on equipment of blast-furnaces. 1917, ii. 392. 

James, H. G., on the oil-refining industry of the United States. 1917, i. 322. 

James, H. L., on roll design. 1914, i. 686. 

James, R., on pulverised coal. 1921, ii. 346. 

Jameson, A. H., on steel foundry practice. 1911, i, 596. 

Jaminson, E. A., elected member. 1918, i. 4. 

JAMIESON, G. S., on estimation of molybdenum. 1917, ii. 468. 
on estimation of titanium. 1914, i. 748. ; 

Jamison, C. E., on petroleum in the United States. 1911, ii. 516; 1912, ii 
498 ; 1913, i. 556. ’ 

JAnucEE, E., on allotropic transformation of nickel. 1919, ii. 532. 
on the iron-chromium system. 1918, i. 546. 
on melting points of metals. 1917, i. 415. 

JANITzKY, E. J., on heat treatment. 1921, ii. 390. 

JANNERET, B., on action of phosphoric acid on alloys. 1911, ii. 648. 

JANSEN, on packing and transport of explosives. 1913, i1. 566. 

Janssen, W. A., on design of regenerators. 1915, ii. 278. 
on ferro-titanium as a substitute for ferro-manganese. . 1916, ii. 471. 
on titanium in steel castings. 1917, i. 356. 
elected member. 1919, ii. 3. 

JANSSEN, W. R., on use of oil fuel. 1918, i. 500, ii. 457. 

JANTZEN, E., on briquetting ore and flue dust in America. 1914, ii. 279. 

Janus, F., on investigations‘of metals by means of X-rays. 1918, ii. 500. 

JaQqueEs, ARCHIBALD VALENTINE, elected member. 1920, ii. 4. 

Jarvis, R. P., on iron orein Tennessee. 1913, i. 515. 

Jarvis, 8S. E., elected associate. 1917, i. 5. 

Jasper, DonaLp Matcorm, elected member. 1921, i. 3. 

Jassonurx, B. pv, on magnetic permeability of iron alloys. 1913, ii. 678, 

Jayvarum, B., on manganese ore in India. 1919, ii. 460. 

Jayne, JAMES Henry, elected member. 1919, i. 4. 

Jaynu, W. E., on machine-mining practice in South Wales. 1914, i. 624. 

JHANS, JAMES STEPHEN, obituary notice of. 1913, ii. 479. 

Jurrery, A. T., on machining of malleable castings. 1918, i. 503. 

Jurrrizs, Z., on atoms and metals. 1921, i. 466. 
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JzrrRius, Z., on crystalline structure of metals. 1921, ii. 412. 
on grain growth in metals. 1917, i. 413. 
on grain-size in metals. 1916, i. 387; 1919, i. 691. 
on grain-size inheritance in iron and carbon steel.. 1918, i. 550. 
on Gran-annular electrical furnace. 1914, i. 741. 
on measuring areas of alloys constituents. 1914, i. 716. 
on melting points of tungsten and molybdenum. 1916, ii. 461. 
on metallurgy and metallography of tungsten. 1918, ii. 502. 
on the microscope. 1920, i. 757. 
on physical changes of iron and steel. 1920, i. 745, ii. 389. 
on slip interference theory of hardening. 1921, ii. 413. 
Junky, C. F., on fatigue limit in metals. 1920, ii. 381. 
Jenkins, A. L., on tests on cast-iron press frames. 1911, i. 645. 
Jenkins, A. T:, on welds. 1911, i. 119. 
Jenkins, E. J., on anew magnesium alloy. 1920, ii. 392. 
JENKINS, Ivor O., elected member. 1912, i. 3. 
JENKINS, JOHN, elected member. 1916, 1. 3. 
JENKINS, JOHN Gwitt, elected associate. 1918, i. 7. 
transferred to membership. 1920, i. 7. 
JENKINS, J. J., on graphite. 1911, i. 535. 
JENKINS, Sir J. J. See GLANTAWE, LoRD. 
Junxins, W. C., on meteorites. 1915, ii. 221. 
JENKINSON, S. H., on design of laminated springs. 1920, ii. 373. 
on.steel foundry industry in New Zealand. 1919, ii. 495. 
JengNuR, E., on by-product recovery. 1912, ii. 491. 
on coking practice. 1913, i. 545. 
on determination of tar, dust and water in producer-gas. 1921, i. 396. 
JENNINGS, E. P., on titaniferous iron ore in the United States. 1913, 1. 515 
JENNINGS, J. 'T., on lighting of collieries. 1911, ii. 535. 
JENNINGS, MARK, elected associate. 1917, ii. 5. 
transferred to membership. 1920, i. 7. 
Jenninas, R. C., on drop forging practice. 1919, ii. 506. 
JENNINGS, RoBERT EucEnn, elected member. 1911, ii. 9. 
Jensen, E. C., on making large castings. 1914, i. 662. 
JENSEN, HARALD, elected member. 1919, ii. 3. 
Jpnspn, H. I., on manganese ore in Queensland. 1919, ii. 461. 
Jeppson, G. N., on abrasives for special steels. 1911, ii. 605. 
JERMAIN, WiLLIAM MorGAn, elected member, 1919, i. 4. 
Juss, R. H., Jun., on tests on a new calorimeter bomb. 1912, ii. 472. 
Jussup, D. W., on equipment of iron ore mines. 1913, i. 521. 
JEWELL, G. B., on manufacture of artillery. 1915, ii. 297. 
JEWELL, WitLTAM Rawrn, elected member. 1919, i. 4. 
JICINSKY, on coal-dust experiments. 1912, ii. 515; 1914, i. 630. 
Jituson, W. B., on low sulphur coals. 1920, i. 691. 
JimEnnZ, C. P., on mineral industry of Peru. 1921, ii. 336. 
Jimeno-Gin, E., on Brinell hardness. 1921, i. 453. 
Jo, Masarosut, elected member. 1919, i. 4. 
Joassart, N., on estimation of manganese. 1913, ii. ‘702. 
Jos, ArrHuR, elected member, 192], i. 3. 
Jon, R., on failure of an axle. 1914, ii. 372. 
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Jos, R., on microstructure of steel tyres. 1911, ii. 640. 
on production of sound ingots. 1915, i. 95. 
on railfailures. 1912, ii. 387; 1914, ii. 373. 
JOHANNSEN, O., on blast-furnace gas poisoning. 1921, ii. 364. 
on blast-furnace stoves. 1916, i. 332. 
on casting of stove plates. 1912, i. 523. 
on cleaning of blast-furnace gases. 1912, i. 532. 
on heating of ladles. 1913, ii. 618. 
on history of iron. 1912, i. 508. 
JOHN, oniron ore in Spain. 1911, i. 517, 699. 
Joun, W., on ore washing. ~ 1915, i. 495. 
on roasting kilns for spathic ore. 1915, i. 497. 
Joun, W. E. von, on analysis of aluminium alloys. 1913, ii. 705. 
on estimation of carbon iniron. 1913, ii. 697. 
Joun, WALTER Ipwat, elected member. 4917, 1. 3; 
JouNs, Cosmo.— 

Paper on “ Properties of the refractory materials used in the iron and 
steel industry.” 1917, i. 37; introduction, 37; available materials, 38 ; 
tenacity and compressive strength, 39; corrosion changes, 39; volume 
changes, 40; heat conductivity, 41; texture and porosity, 41; stresses 
caused by temperature changes, 42 ; need for further research, 42 ; schedule 
of principal refractories used in the iron and steel industry, with notes on 
the behaviour under service conditions, 44; Appendix, 46.—Discussion : 
Sir Robert Hadfield, Bart., 49; W. A. Bone, 51; James Dunnachie, Jun., 
53; J. O. Arnold, 54; H. M. Ridge, 55; J. O. Arnold, 58; E. H. Saniter, 
58; T. Turner, 59; W. Rosenhain, 61; W. C. Hancock, 63.—Corre- 
spondence : Henry Louis, 65 ; Cosmo Johns (reply), 65. : 

Paper on “ Standardisation of tests for refractory materials.” 1918, ii. 
89; introduction, 89. Appendix: Standard method of testing refractory 
materials, 92 ;: analysis of fireclays, raw ganisters, quartzose rocks, and 
manufactured products, 93; analysis of dolomite and magnesite, 100 ; 
identification of the various forms of silica in silica bricks, 104; porosity, . 
water absorption and specific gravity tests, 107; shrinkage of clays on 
drying and firing, 108 ; tensile strength of dried clays, 110 ; determination 
of after-contraction or after-expansion of refractory materials, 113; 
determination of normal refractoriness of firebricks, fireclays, etc., 114 ; 
refractory test under load, 116; thermal or reversible expansion of 
refractories, or the hot and cold sizes of firebricks, 118 ; crushing strength, 
cold, 119.—Discussion : Cosmo Johns, 122; T. Turner, 122; J. E. Stead, 
124; H. M. Ridge, 124; W. Rosenhain, 125; J. 8. Unger, 127 ;—Corre- 
spondence: Wm. Donald, 129; N. D. Ridsdale, 132 ; W. Rosenhain, 133 ; 
H. J. Young, 136; W. J. Rees, 137; Cosmo Johns (reply), 138. 
on acid open-hearth process. 1917, ii. 193. 
on acid open-hearth steel. 1917, ii. 219. 
on action of iron oxides upon acid furnace structure. 1919, ii. 180. 
on blast-furnace practice in the United Kingdom. 1918, i. 66. 
on briquetting of iron ores. 1917, ii. 49. 
on cooling of steel in ingot and other forms. 1918, ii. 272. 
on influence of hot-deformation on qualities of steel. 1918, ii. 28. 
on influence of mass on heat treatment. 1918, 1. 348. 
on liquid steel. 1921, ii. 375. 
on non-metallic inclusions in steel. 1918, i. 294. 
on occlusion of gases in metals. 1919, i. 689. 
on open-hearth furnace design. 1918, ii. 313. 
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Jouns, Cosmo, on open-hearth practice. 1917, ii. 275. 
on oxygen iniron. . 1921, i. 290. 
on oxygen compounds in steel. 1918, i. 517. 
on production of sound steel by lateral compression of the ingot. 1918, 

i. 234. 
on pyrometers. 1918, i. 481. 
on relation between ball hardness and scleroscope hardness. 1918, ii. 80. 
on silica as a refractory material. 1917, i. 292. 
on surface tension of liquid steel. 1919, i. 695. 
on welding up of blowholes in ingots. 1921, i. 52. 
on woody fractures in transverse tests. 1919, ii. 215. 

Jouns, Cosmo and L. Ennis.— 

‘Report on the present status of fuel economy in the German iron and 
steel industry of the occupied territory on the left bank of the Rhine.” 
1919, ii. 77; introduction, 77; raw materials, 79; fuel economy in pig 
iron production, 80; gas-cleaning systems, 82 ; rdle of the large gas-engine. 
84; metallurgical considerations, 86; reheating fuel, 88 ; power consump- 
tion in steel works, 89 ; little-known factors, 90 ; summary of conclusions, 
92.—Discussion : 97.—Correspondence : 125. 


Jounson, C., on the Ceag electric safety-lamp. 1915, i. 537. 
Jounson, C. M., on alloy steels. 1921, ii. 405. 
on determination of carbon. 1913, ii. 698. 
on determination of rare metals in steel. 1919, ii. 539. 
on determination of oxygen in tungsten. 1913, ii. 704. 
on determination of phosphorus. 1913, ii. 705; 1919, i. 700. 
on hardening and annealing of steels. 1911, i. 633. 
on influence of uranium in tool steel. 1917, i. 406. 
on laboratory electric furnace. 1915, i. 632, ii. 328. 
on properties of rust-resisting steel. 1921, i. 465. 
elected member. 1919, i. 4. 
JOHNSON, EDWARD JOHN, elected member. 1916, ii. 2. 
Jounson, F. E., on properties of manganese steel. 1911, i. 667. 
Jounson, Heitor AxELson, elected member. 191], ii. 9. 
Jounson, J., on handling Swedishiron ore. 1911, ii. 488. 
on measurement of temperatures at great depths. 1914, i. 628. 
Jounson, J. E., Jun., on blast-furnace blowing-engines. 1914, ii. 321. 
on blast furnace charging. 1915, i. 552, ii. 257. 
on blast-furnace construction. 1913, 1.579; 1915, i. 543. 
on blast-furnace equipment. 1914, i. 640, 643, 645. 
on blast-furnace operations. 1916, i. 328, ii. 415; 1917, i. 337. 
on blast-furnace plant. 1915, ii, 263. 
on blast-furnace reactions. 1915, ii. 258; 1916, i. 329. 
-on blast-furnace stoves. 1915, i. 552. 
on classification of pigiron. 1917,;i. 344. 
on cleaning of blast-furnace gases. 1915, i. 551. 
on dry-air blast. 1915, ii. 259. 
on the function of slag in blast-furnace operations. 1916, ii. 416. 
on handling iron ore. 1914, i. 581. 
on influence of alumina in blast-furnace slags. 1913, i. 597. 
on influence of high carbon on quality of charcoaliron. 1913, i. 657. 
on influence of oxygen and nitrogen on castiron. 1914, i. 721. 
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Jounson, J. E., Jun., on influence of titanium on cast iron. 1913, i. 659, 
on manufacture of castiron. 1915, i. 596. 
on manufacture of charcoal iron in the Bessemer converter. 1914, ii. 338, 
on oxygen blast for the blast-furnace; 1915, ii. 259. 
on properties of foundry iron. 1917, i. 350. 
on rate of driving of blast-furnaces. 1916, ii. 415. 
on raw materials of blast-furnace. 1916, i. 329. 
on smelting low-grade manganese ores. 1918, ii. 461. 
Jounson, J. M., on pyrometry. 1915, ii. 230. 
on signalling in iron ore mines. 1911, ii. 486, 
Jounson, L. J., on shearing strength of steel. 1913, ii. 655. 
Jounson, M., on moulding castings. 1913, ii. 606. 
Jounson, R. G., on shaft sinking in colleries. 1911, ii. 526; 1912, i. 484. 
Jounson, R. H., on economies of oil-well practice. 1915, ii. 245, 
on gauging petroleum wells. 1918, ii. 457. 
on geology of petroleum. 1920, ii. 332. 
on natural gas in the United States. 1915, i. 527. 
on petroleum in United States. 1920, ii. 334. 
on petroleum mining. 1918, ii. 457. 
Jounson, T. H., on influence of treatment on physical properties of steel. 
1911, ii. 610. = 
Jounson, W., on application of electricity to iron and steel manufacture. 1914, 
ii, 340. 
Jonson, WALTER, obituary notice of. 1915, i, 460. 
JouNnson, WALTER L.— 
Paper on “‘ Utilisation of heat contained in slag.” 1914, ii. 98; Messrs. 
Bell Brothers’ experiments, 98; slag and apparatus used, 98; description 
of working of apparatus, 101; cost, 102. 
Jounson, W. MOA., on effect of oxygen on castiron. 1916, i, 369. 
on electric furnaces. 1914, i, 679. 
on electric refining of steel. 1914, i. 678. 
on electric smelting of iron ore. 1913, i. 595. 
Jounston, A. B., on copper in medium carbon steel. 1918, i. 546, 
Jounston, A. W., on iron ore in Minnesota. 1920, 11. 309. 
Jounston, JouN McArtrHour, elected member. 1917, ii. 3. 
JounsTon, R. S., on welding and cutting blowpipes. 1921, ii. 393. 
Jounston, W. V., haulage in coal-mines. 1917, i. 333. 
JOHNSTONE, 8S. J., on molybdenum. 1919, i. 624. 
on the rare earth industry. 1916, ii. 382. 
on tungsten within the Empire. 1918, 11. 434. 
JorstEN, A., on growth of ferrite grains due to heating. 1911, i. 635. 
JouEAuD, L., on iron ore in Africa. 1920, ii. 309. 
JouuiBors, P., on some metallic phosphides. 1912, ii. 382. 
Jouxy, P., on open-hearth steel furnaces. 1920, ii. 357. 
Jotuy, THomas, elected member. 1920, ii. 6. 
Jonas, Henry, elected member. 1911, ii. 10. 
obituary notice of. 1915, i. 561. 
Jonas, JosepH Kappns, elected member. 1911, ii. 10. 
Jonas, Ropert, elected member. J911, ii. 10. 
Jonzs, B. M., on blooming mill at Steelton. 1921, i. 432. 
Jonzs, C., on determination of zirconium, 1921, i, 472, 
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Jonzs, C., on equipment of collieries. 1917, i. 332. 
Jonzs, C. C., on iron ore in the United States. 1911, ii. 477; 1915, ii, 218. 
.Joness, C. H., on tungsten. 1921, i. 468. 
Jonns, C. R., on tensile and magnetic properties of iron-carbon alloys. 1912, 
ii, 596. 
Jonss, D. T., on composition of coal. 1914, i. 597. 
on thermal decomposition of low-temperature coal tar. 1917, 1. 314. 
Jongs, E. B., on froth-flotation of coal. 1921, ii. 339. 
Jonzs, E. C., on production of producer-gas from petroleum. 1911, ii. 523. 
on titanium. I911, ii. 625. - 


Jonss, E. L., Jun., on mangancse in United States. 1920, i. 672, 673, 11. 310 ; 
1921, i. 375. 


Jonrs, E. O., on influence of high temperatures on physical properties of 
wroughtiron. 1917, ii. 433. 

Jonzs, E. R., on shaft-sinking. 1912, ii. 508. 

Jones, F. C., on corrosion of iron and steel structures. 1914, ii. 385. 

JONES, FREDERICK GEORGE, elected member. 1919, i. 4. 

JonzEs, G., on atomic weight of phosphorus. 1912, ii. 608. 

JONES, GETHIN, elected member. 1919, i. 4. 

«JONES, GREVILLE, on blast-furnace gas purification. 1914, i. 330. 
on briquetting iron ores. 1917, ii. 52. 
on economy of dry blast. 1913, i. 133. 
on Frick electric furnace. 1913, ii. 360. 
on manufacture of coke. 1913, ii. 55. 
on open-hearth practice. 1917, ii. 279. 
on production of sound steel. 1913, i. 70, ii. 293 ; 1915,i.72; 1916, ii. 205. 
on production of steel direct from ore. 1914, i. 392. 
on rolling-mill practice. 1917, ii. 299. 
on the Talbot furnace. 1913, ii. 243. 
on use of blast-furnace and coke-oven gases. 1913, ii. 115. 
on use of oxygen in blast-furnace practice. 1913, ii. 230 
votes of thanks by. 1914, i. 19. 

Jongs, G. W., on gasoline. 1917, ii. 377. 

Jones, Howett Roperrs, elected member. 1920, i. 4. 

Jonus, J., obituary notice of. 1911, i. 498. 

Jones, J. A., on brittleness in nickel-chrome and other steels. 1920, i, 624. 
on intercrystalline cracking of steel. 1921, i. 459. 

Jonss, J. C., on iron ore deposits of Nevada. 1913, ii. 505. 

Jonus, J. D., elected member. 1921, i. 3. 

Joness, J. J., on heat-treatment plant. 1920, ii. 371. 

JONES, JOHN JENKIN ASHTON.— 


Paper on “Temper-brittleness of nickel-chromium steels.” See 
GrReEAves, R. H. 


elected member, 1920, ii. 4. 
Jongs, J. L., on Brinell testing machines. 1921, i. 452. 
on core-baking. 1921, i. 415. 
on macroscopic study of metals. 1915, ii. 321, 
on testing machines. 1918, ii. 494, 
Jones, LEwIs, elected member. 1921, ii. 10. 
Jonus, L. C., on origin and formation of coal 1914, ii, 287. 
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Jonzs, L. M., on coal-dust explosion tests. 1913, ii. 571, 


_ Jonzs, P., on foundry cores. 1911, ii. 566. 


on moulding. 1912, ii. 544. 
JonES, REGINALD Boar, elected associate. 1921, i. 6. 
Jones, R. L., on heat-treatment of steel. 1913, ii. 641. 
Jones, R. M., on notched bar impact tests. 1921, i. 455. 
Jones, R. W., on mouldings sands. 1919, ii. 492. 
Jonss, 8. A., on preservation of mine timbers. 1914,.i. 622. 
Jonrs, Tuomas HerscHeEt, elected member. 1913, i. 3. 
Jones, T. N., Jun., on rail corrugation. 1917, i. 408. 
Jonrs, THomAs WiLLiAM, elected member. 1921, ii. 10. 
Jones, W., onivon ore in Brazil. 1913, ii. 507. 
Jonzs, W. R., on formation of tin and tungsten deposits. 1920, i. 674. 
Joneu, W. H. D. DE. on iron ore in Holland. 1919, i. 619. 
JORDAN, on coal-washing. I911, i. 578, 
JorDAN, F. A., on iron ore in Canada. 1913, i. 511. 
JoRDAN, L., on arc welding. 1921, i. 444. . 
on metallography of arc-fused steel. 1921, i. 444. 
JORDAN, R., on destruction of French steelworks. 1920, ii. 362. 
JORET, on composition of basic slag. 1915, ii. 283. 
JORISSEN, A., on molybdenum in coal, 1913, i. 536. 
Josrru, T. L., on pyrometry in blast-furnace work. 1920, i. 687. 
Jossa, M., on Russian charcoal blast-furnaces. 1912, i. 503, 
Josten, L. J., on moulding of special castings. 1915, ii. 271; 1916, i. 342. 
Jovirsenrrscon, M. Z., on analyses of chromite. 1913, ii. 508. 
Joynes, J. J., on coal in the Forest of Dean. 1917, ii. 364. 
Jucker, F. H., on estimation of phosphorus in vanadium steels. 1915, i, 632. 
Jupp, W. N., on by-product coke-oven. 1914, ii. 292. 
Jump, Prrcy, elected member, 1918, i. 4. 
JuNE, R., on combustion control in boilers. 1919, ii. 469. 
June, A., on Bessemer practice. 1920, i. 717. 
on heat-treatment of steel. 1911, ii. 599. 
on phosphorus acid contents of basic slag. 1915, i. 575. 
June, F, E., on utilisation of low-grade fuel. 1913, i. 534. 
JUNGHANN, H., on mineral industry of Australia, 1914, i. 752. 
Junast, C., on determination of properties of cast iron. 1914, i. 656, 
Junast, E., on coal supply of Switzerland. 1914, i. 765. 
on coal resources of Holland. 1914, i. 761. 
on comparison of British and German coke by-products. 1916, i. 315. 
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on tungsten ore in California. 1920, ii. 312. 
Kyorn, J. M., on concentration of iron ore by roasting. 1912, i. 452. 
Know es, F. K.— 
Paper on ‘The Mechanical influence of carbon on alloys of iron and 
manganese.” See ARNOLD, J. O. : 
Kyowtes, H. B., on estimation of zirconium. 1920, i. 763, ii. 397, 398, 
Knowtrton, A. A., on magnetic properties of nickel steels and meteoric iron, 
1911, i. 408. 
elected member. 1911, ii. 10. ; 
Kyow tron, H. B., on case-hardening compounds. 1921, 1i. 386. 
Kwox, G., on coal-washing. 1919, i. 645. 
on origin of coal. 1918, i. 449. 
on stone-dusting in colleries. 1916, ii. 413. 
on subsidence. 1913, i. 569; 1915, i. 531. 
Knox, George Ernest, elected member. 1920, ii. 4. 
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Kyox, H. G., on nomenclature of electric welding. 1919, i. 679. 
Kwnox, J. D., on iron-making in Southern Ohio. 1921, i. 408. 
on production of tool steels. 1919, ii. 510. 
on sheet mill of the Superior Sheet Steel Co., 1921, i. 432. 
on re-rolling of rails. 1921, ii. 382, 383. 
’ Kwox, J. K., on petroleum in New Mexico. 1920, ii. 335. 
Kwyoyiz, Wmuram Lonarp, elected associate. 1919, i. 6. 
transferred to membership. 1920, i. 7. 
KNUBLAUCH, on analysis of coal. 1916, i. 402. j 
Kyurert, K., on repair of ports of open-hearth furnaces. 1916, i. 346. 
KoBAYASHI, Suiro, elected member. 1914, ii. xix. 
Koss, W. H., on petroleum recovery from unconsolidated sands, 1917, i. 323. 
Kosurr, J. F., on physical characteristics of refractories. 1920, i. 681. 
Kosrica, C., on iron ore in Germany. 1914, i. 570. 
on iron ore washing. 1914, i. 585. 
Kocu, C. 8., on steel foundry practice. 1914, i. 661. 
Kocu, Emit, elected member. 1911, ii. 10. 
Kocu, H., on passivity ofiron. 1912, ii. 614; 1915, i. 628. 
Kocu, P., on estimation of chromium. 1917, ii. 464. 
Kooxoum, F. H., obituary notice of. 1911, ii. 455. : 
Koester, W. A., on physical characteristics of refractories. 1921, ii. 342. 
Korntes, E., on transportation of small coal. 1914, ii. 314. 
Korppine, E. D., on analysis of nickel-chromium alloys. 1917, i. 422, 
on estimation of copper in steel. 1914, ii. 392. 
Konrner, W. E., on electrolytic behaviour of tungsten. 1917, 1. 416. 
Koegrr, on natural gasin Germany. I911, i. 558. 
Kout, E., on petroleum in Lower Alsace. 1921, i. 391. 
Kouurr, F., on mine surveying. 1912, ii. 459. 
Koutuer, G. M., on analysis of flue-gas. 1915, i. 636. 
K6HLMAN, on iron ores of Lorraine. 1911, 1.516; 1912, i. 621. 
Konovut, J. F., on estimation of carbon. 1912, ii. 618. 
KoiiE, Ae on utilisation of waste heat from open-hearth furnaces. 1918, 
ii. 343. 
Koursorr, I. M., on estimation of iron. 1921, i. 472. 
Kommers, J. B., on effect of cold working on fatigue. 1919, ii. 519. 
on fatigue in metals. 1920, ii. 381. 
on hardening tool steel. 1915, i. 584. 
on repeated stress testing. 1912, ii. 381. 
on torsion tests on castiron. 1914, ii. 370. 
Konia, H., on estimation of cobalt and uranium in steel. 1914, i. 748. 
on estimation of titanium and vanadium in ferro-alloys. 1914, i. 744. 
Konia, R., on prevention of outbreaks in blast-furnaces. 1913, ii. 579. 
Konsuty, A. M., on petroleum in Russia. 1914, ii. 296. 
Konstanikow, on iron-antimony alloys. 1911, ii. 624. 
Konstantinon, N., on the iron-phosphorus system. 1911, i. 666. 
Koon, 8. G., on labour in the steel industry of United States. 1912, ii. 562. 
on naval ordnance plant. 1921, ii. 382. 
on plant of Erie Forge and Steel Co. 1921, ii. 378. 
on re-rolling of rails. 1921, ii. 382. 
Korpre, P., on estimation of manganese. 1911, i. 686. 
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Koprrrrs, H., on coke manufacture. 1921, ii. 351. 
Korren, F., on coal-handling. 1914, i. 635. 
on coking coal. 1914, i. 608; 1920, ii. 327. 
on Still’s by-product recovery process. 1913, ii. 549. 
Korren, R., on melting ferro-manganese in the electric furnace. 1912, i. 541. 
Koster, J., on estimation of manganese. 1911, i. 684. 
Koruny, E., on forging tests of nickel-chrome steel. 1921, i. 441. 
on influence of deoxidation on electric nickel-chrome steel. 1921, i. 429. 
on solidification of steel. 1920, i. 724. 
on substitutes for nickel-chrome steel. 1920, i. 753. 
Kovonarvsnvsry, 8. L., elected member. 1918, i. 4. 
Kouwennoven, W. B., on flaws in rifle-barrel steel. 1920, i. 752. 
Kovscuarova, T. V., on volumetric determination of aluminium. 1915, ii. 329. 
Kowa xg, O. L., on acid-resisting iron-silicon alloys. 1917, ii. 434; 1918, i. 545. 
on base-metal thermocouples. 1920, i. 686. 
on pyrometry. 1916, 1. 305; 1919, ii. 467. 
Kowo1tig, G., on the Becker Steelworks, Germany. . 1912, ii. 556. 
Krart, K., on gas-engines. 1921, i. 397. 
Kramer, H., von, on use of magnets in steelworks. 1914, i. 674. 
Kramer, W., on cold-rolling of steel. 1916, ii. 439. 
on manufacture of galvanised sheet-iron. 1911, i. 640. 
on Norsk rolling-mill. 1920, i. 729. 
on rolling-mill construction. 1914, i. 686, 
on tin-plate industry. 1915, i. 592, 
Kramm, H. E., on manganese in Nova Scotia. 1912, ii. 456. 
KRANAFELDT, P., on electro-magnetic ore concentration. 1914, i. 584, 
Kranz, W. G., on electrically heated soaking pits. 1919, ii. 501. 
on Heroult furnace. 1915, 1. 563. 
Kraus, B. C., on determination of phosphorus in high-speed steels. 1917,1. 421. 
Krauss, H., on colouring of metals. 1913, ii. 694. 
on education of foundrymen. 1913, i. 617. 
on utilisation of low-grade fuel. 1913, i. 534. 
Kravant, V., on petroleum in Austria. 1912, ii. 494. 
Kress, C. E., on methods of working in collieries. 1911, ii. 529. 
Krecks, on Stockfisch process of shaft-sinking. 1912, 11. 507, 
Kreistneer, H., on analysis of flue-gases. 1916, i. 402. 
on brown-coal as fuel for boilers. 1918, ii. 448. 
on combustion of coal. 1911, i. 538; 1917, ii. 361. 
on combustion of lignite. 1919, 1. 636. 
on fuel for central heating. 1921, i. 382. 
on heat conductivity of refractory material. 1911, ii. 495. 
on pulverised coal. 1921, ii. 345. 
Kremann, R., on electrolytic deposition of iron. 1918, i. 547, ii. 505. 
on electrolytic separation of iron-magnesium alloys. 1914, ii. 383. 
on electrolytic separation of iron-nickel alloys. 1914, ii. 384, 
on properties of electrolytic alloys of nickel andiron. 1914, i. 730. 
KressMAnn, F. W., on storage and heating of coal. I911, ii. 537. 
Kreuaer, H., on coke-oven gas as fuel for open-hearth furnaces, 1915, ii. 239 
Krevser, A., on forging presses. 1914, ii. 345. 


‘Kreursers, E. C., on casting of ingot moulds. 1919, ii. 493. 


M 


clxxviil NAME INDEX. 


Kreureera, E. C., on centrifugal castings. 1921, ii. 370. 
on manufacture of charcoal pig iron. 1915, i. 547. 
on manufacture of steel pens. 1916, 1. 365 
on’plant of Eastern Rolling-Mill Co, 1921, ii. 381. 
on rolling special shapes. 19195, ii. 291. 
KREUZKAM, on electric production of steel. L911, ii. 592. 
Krevuzrorntner, P., on fatigue of metals. 1921, i1. 398. 
on microstructure of steel, 1913, ii. 674. 
on transverse fissures in rails. 1919, ii. 526. 
Krincer, R., on design of steel castings. 1918, ii. 468. 
on gas-producers. 1920, i. 702. 
KROuNKE, O., on ne a of cast iron, 1911, i. 673. 
Krotz, V. A.— 

Paper, ‘ Researches on the nature of the phosphates contained in 
basic slag derived from the Thomas-Gilchrist dephosphorisation process.” 
1911, ii. 126; introduction, 126; critical history, 126; preliminary 
experiments, 148 ; ; phosphates contained in basic slag, 153 ; the second 
phosphate, 156; the third phosphate, 157; the fourth phosphate, 156 ; 
conclusions, 179 ; bibliography, 180. 

Krovupa, G., on Heller gas-producer. 1913, i. 562. 
Krua, C., on grinding machines for castings. 1913, i. 615. 
Krier, H., on by-product recovery. 1912, ii. 491. 
Krupp, on iron ore resources of Germany. 1911, i. 696. 
Kruscou, P., on coalin Kent. 1912, ii. 479. 
on coal districts in Belgium. 1916, i. 310. 
on iron orein Germany. 1919, i. 618. 
on mineral resources of Allies and Central Powers. 1920, ii. 318. 
on origin of coal. 1912, i. 461. 
on origin ofiron ore. 1914, i. 570. 
Kruse, H., on cast iron monuments. 1917, ii. 401. 
Krzizan, R., on corrosion of cast-iron pipe. 1913, i. 684. 
Kuozynskxi, T., on estimation of tungsten. 1912, i. 606. 
Kuprrer, C. L., on efficiency of rolling-mills. 1916, i. 354. 
Kupuicu, R. H., on gasoline locomotive for mine haulage. 1916, i. 325. 
Kuut, H., on slag cement. 1913, i. 599. 
KuxuperG, AupHons, elected member. I911, ii. 10. 
eee A. M., on determination of heat in electric furnaces. 1921, 

i. 423. 

on heat content of steel. 1920, ii. 360. 
Kuuy, H. A., on coal resources of Western Pennsylvania. 1915, i. 510. 
Kuuy, 0. R., on manganese supply. 1921, ii. 337. 
Kuunet, R., on effect of drawing on properties of shells. 1920, i. 743. 
on hardening of steel. 1914, i. 695. 
on hardness-testing machines. 1914, i. 707. 
on heat-treatment of steel. 1913, ii. 640. 
Kuxvx, P., on coalin Germany. 1912, i. 463; 1921, i. 383. 
on coal reserves of Westphalia. 1913, i. '705. 
on composition of coals. 1913, i. 536. 
on iron ore in Sweden. 1911, ii. 475. 
Kunz, R., on blast-furnace explosions. 1913, i. 581, 585. 
Kunzn, H., on estimation of manganese in cast iron and steel. 1913, i. 691. 
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Kvuyzz, W., on automatic control of electrodes. 1918, i, 516. 
on an electric steel melting plant at Sosnowice. 1914, i. 680. 
on utility of modern electric furnaces. 1912, ii. 561; 1913, i. 628. 
Ktrrerrs, A., on blast-furnace charging hoist. 1919, i. 650. 
Kuprrrs, E., on appliances for testing airin mines. 1914, i. 631. 
Kurex, F., on case-hardening. 1913, i. 644. 
Kvrnaxorr, N. S., on poisonous gases from ferro-silicon. 1917, i. 416. 
on iron-antimony alloys. I911, ii. 624. 
Kurrew, M., on a testing machine for tension and compression. 1913, i. 656. 
Kurrenacker, A., on estimation of chromium. 1913, ii. 707. 
Kuss, H., on sanitation in collieries. 1912, i. 490. 
Kurzsacn, K., on rolling-mill engines and motors. 1912, ii. 571. 
Kuze 1, C. R., on use of coal-dust in reverberatory furnaces. 1916, i. 307. 


L 
Lasrousss, Cu. JAcQueEs, elected member. 1914, i. 3. 
Lacey, Jamus, elected member. 1920, i. 4. 
Lacuer, G. L., on blast-furnace at Gary. 1920, ii. 348. 
_ on coking plant at Wisconsin steelworks. 1920, ii. 330. 
on cupola charging. 1921, i. 412. 
on duplex plant. 1920, ii. 356. 
on heat-treatment furnaces. 1921, ii. 387. 
on plant of Interstate Iron and Steel Co. 1921, ii. 382. 
on plant of Milwaukee Rolling-Mill Co. 1921, ii. 381. 
on rolling-mills at Gary. 1920, ii. 369. 
on rolling-mills of Scullin Steel Co. 1921, i. 431. 
LAcHMuUND, O., sampling of ores. I9I11, i. 685. 
Lacrorx, on ventilation of collieries. 1912, i. 488. 
La Crorx, M. F., on the iron industries of Lorraine, Saar District, Luxemburg 
and Belgium. 1921, i. 406. 
Lacy, Epwty, elected member. 1916, i. 3. 
LaAiDLER, G., on core-room practice. 1913, ii, 607. 
Lairp, K. V., on electrical cleaning of blast-furnace gas. 1920, i. 707. 
Latrp, R. A., on magnesite industry of Washington. 1920, ii. 315. 
LatstEr, C. B., on atomic metallurgy. 1920, i. 758. 
Lake, E. F., on air-hardened versus case-hardened steel parts, 1918, i. 525. 
on American laboratories and apparatus. 1913, ii. 707. 
on autogenous welding. I911, i. 639. 
on carburisation of steel by gases. 1912, ii. 553. 
on casting ina vacuum. 1912, ii. 547. 
on determination of transformation points of steel. 1915, ii. 320. 
on die-casting machines. 1911, ii. 569. 
on foundry of Brayonne Steel Casting Co., 1911, ii. 572. 
on gas and oil-fired reheating furnaces. 1914, ii. 345. 
on hardening furnaces. 1911, i. 682; ii. 596. 
on heat-treatment of steel. 1913, ii. 641; 1915, ii, 295. 
on influence of heat-treatment of steel for motor-car parts. 1915, ii. 295. 
on manufacture of electric steel castings. 1913, ii. 603. 
on manufacture of springs. 1913, ii. 646. 
on steel castings. 1912, i. 523, 
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Laxg, E. F., on use 6f titanium in steel making. 1913, ii. 627. 
Laks, Witt1aAM Brarp, elected member. 1918, i. 4. 
Laxn, W. H., on electric driving of rolling-mills. 1912, i. 528. 
Laxgs, A., on Canadian oil-shales. 1912, ii. 497. 

on coal in the United States. 1911, i. 546, 

on coal-fields of Western Canada, 1913, ii. 541. 

on geology of coal. 1911, i 541. 

on origin of petroleum. 1911, i. 553, ii. 513. 
Laxgs, H., on timbering in iron ore mines. 1912, i. 444. 
LavainG, THe ComrE D8, speech at Dinner by. 1914, i. 548. 
LAMBERT, ARTHUR GEORGE, elected associate. 1917, i. 6. 
Lampert, B., on corrosion ofiron. 1911, i. 674; 1912, ii. 609. 

on electrolytic corrosion, -1913, i. 685; 1914, 1. 736. 

on passivity. 1915, i. 627. 
LAMBERT, J., on steel foundry practice. 1913, ii. 600, 
LamBert, R., on calorific values of coals. 1914, i. 591. 
LamBerton, A.— 

Paper on “ A new form of electrieally-driven 2-high continuous-running 
reversing-mill.”” 1913, i. 78; adoption of electricity for driving rolling- 
mills, 78; description of 2-high type of reversing-mill, 80; general lay-out 
of rail-rolling plant on new system, 81; causes of shortage in output of 
rolling plant in Great Britain, 83; need for remedies, 84.—Discussion : 
KE. G. Sehmer, 86; H. Crowe, 86; H. B. Toy, 87; J. H. Harrison, 88 ; 
A. 8. Keith, 88; A. Lamberton, 88; A. Cooper, 90.—Correspondence : 
T. E. Holmes, 90; A. Lamberton (reply), 91. : 


on direct current compared with three-phase current for driving steelworks 
plant. 1920, i. 258. 


on failures of boiler shell plates, 1914, i. 305. 

on fueleconomy. 1919, ii. 100. 

on gas-engines. 1912, ii. 177. 

on pile foundations for blast-furnaces. 1913, ii. 279. 

on rolling-mill practice in the United States. 1912, ii, 153. 

on steam-engines for rolling-mills. 1912, i. 351. 

elected Vice-President. 1915, i. 14. 

awarded Bessemer Medal. 1917, i. 32. 
LampBerrtron, JOuN ROBERTSON, elected member. 1920, ii. 4. 
Lameor, J., on steel-melting furnaces for foundries. 1914, i. 661. 
Lamporre, C., on manufacture of coal briquettes. 1915, i. 540. 
Lanta, M., on malleable cast iron. IJ9J1, i. 605, ii. 571. 
Lamm, Annoup Urn, elected member. 1920, i. 4. 
LAmmert, on methods of mining iron ore. 1911, i. 527. 
Lamont, R. P., on steel foundry practice. 1918, i. 504. 
Lamoureux, Y., on foundry practice. 1912, ii. 547; 1913, i. 616. 
Lametouas, I, E, K., on use of pulverised coal as fuel. 1913, ii. 534. 
Lanvavu, M.,.on preservation of mine timber. 1913, i. 569. 
Lanperese, K. L., on Brown furnace-top. 1917, i. 339. 
Lanpis, W. S., on briquetting of iron ore and flue-dust. 1913, i. 450. 

awarded Carnegie Research Grant. 1912, i. 27. 
Lanpuuss, J. E., on the Burnley coal-field. 1914, i. 598. . 
Lanpervm, R. D,, on enamelling of iron and steel. 1912, ii. 581; 1913, i. 654. 
LANDSBERG, on briquetting of brown coal. 1921, ii. 359. 
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Lang, A. C., on economics of mining. 1913, i. 577. 
Lane, H. M., on casting of pipe fittings. 1921, ii. 373. 
on core-room practice. 1913, ii. 607. 
on foundry cores. 1911, ii. 566; 1912, i. 520, ii. 545; 1916, i. 342, 
on foundry patterns and moulding. 1911, i. 599; 1914, i. 664. 
on foundry practice. 1913, i. 617. 
on cleaning foundry sand. 1917, i. 350. 
on physical changes in cast iron during cooling. 1911, i. 642. 
on portable cupola for emergency work. 1912, i. 512. 
on sand binders. 1915, ii. 270. 
Lane, W. T., on by-product coke-ovens. 1920, ii. 330. 
on fuel economy. 1919, ii. 472. 
Laney, F. B., on flaky and woody steel. 1919, i. 692. 
Lana, A., on composition of graphite. 1915, i. 500, ii. 226. 
Lana, E. F., on crystalline structure of steel. 1912, i. 580. 
on history of Bessemer process. 1913, i. 630 ; 1914, i. 677. 
on steel foundry practice. 1917, 1. 355; 1918, ii. 467. 
LANG, G., on properties of manganese steel. 1911, i. 666. 
Lana, H., on direct process. 1921, ii. 367. 
Lana, K., on pressure on rolls of rolling-mills. 1916, i. 354. 
Lana, W. B., on coal-dust experiments. I911, ii. 534. 
Lanapovy, 8. C., on embrittling effects of pickling. 1920, i. 755. 
on passivity of iron. 1913, ii. 694; 1915, i. 627. 
Lanes, F., on blast-furnace practice. 1915, i. 555. 
on coke consumption in blast-furnaces. 1918, ii. 461. 
on powdered coal in blast-furnace. 1916, ii. 418. 
on recovery of cyanide of potassium from the blast-furnace. 1917, ii. 395, 
on use of raw coal-dust as blast-furnace fuel. 1915, i. 546. 
LANGE, O., on durability of converter linings. 1911, ii. 587. 
on use of silica bricks for open-hearth furnaces, 1913, i. 527. 
Lance, W., on metallic coatings. 1921, ii. 416, 
LANGENBERG, F, C.— 
Paper on “‘ Cementation by gas under pressure.” 1917, i. 129; descrip- 
tion of apparatus, 130; experiments, 136; summary, 153, 
on influence of heat-treatment on magnetic properties of iron and steel. 
1915, i. 615. 
on microstructure of electric pig iron. 1912, ii. 585. 
on notched-bar tests. 1919, ii. 518. 
awarded Carnegie Research Grant. 1921, i. 9. 
LanGer, M., on utilisation of blast-furnace gas. 1912, 1. 500. 
LAnGrorb, T. H., on magnetic properties. 1911, ii. 632. 
Lancuammer, A. J., on tests of high-speed steels. 1920, ii. 384. 
LANGHEINRICH, E., on blast-furnace operations. 1912, i. 496. 
LANGLEY, S. S., on cost of drilling petroleum-wells, 1920, i. 701. 
Lanemurr, J., on theory of combustion. 1914, i. 593. 
LANGROGNE, E., on iron in Lorraine. 1920, ii. 307. 
on underground fires. 1911, ii. 535. 
Lanestroru, C. B., on steel for rifle barrels. 1917, i. 390. 
Lanaron-Woop, HersBert, elected member.. 1914, i. 3. 
Lanatry, W. D., on_coal storage. 1920, ii. 341. 


clxxxii NAME INDEX. 


Lanrno, P., on metallurgical industries of Italy, 1920, i. 705. 
Lannina, L. A., on effect of elements on steel. 1921, ii. 405. 
elected member. 1921, i. 3. 
Lantsperry, F, 0. A. H., on briquetting coals. 1917, i. 336. 
on critical ranges of pureiron. 1913, i. 348. 
on elastic strength of metals. 1915, i. 600. 
on hardening and annealing of steels. 1911, i. 634. 
on hardening and tempering of alloy steels. 1915, ii. 40; 1918, i, 528. 
on high-speed steels. 1915, i. 605. 
on influence of elements on cast iron. 1920, ii. 380. 
on influence of metalloids on properties of castiron. 1913, i. 377. 
on tenacity and deformation of steel at high temperatures. 1913, i. 290. 
awarded Carnegie Research Grant. 1914, i. 24. 
Lanza, G., on elastic limit and yield-point definitions. 1916, ii. 448. 
on testing full-size pieces and locomotive testing. 1912, ii. 381. 
LapaTNick, AARON, elected associate. 1917, 1. 6. 
Laponcue, A., on compressed air in colleries. 1913, i. 570. 
Lapworts, A., on critical ranges of pureiron. 1913, i. 349. 
LARARD, CHARLES EDWARD, on plastic flow of ductile material. 1913, i. 662. 
elected member. 1913, i. 3. 
LaRpDIn, on moulding machines. 1911, ii. 568. 


Larxkg, Sir W. J., on direct current compared with three-phase current for 
driving steelworks’ plant. 1920, i. 260. ; 


Larsen, E. 8., on molybdenum in New Mexico. 1921, i. 375. 

Lascuinesr, E. J., on rock-drills. 1914, i. 580. 

Lastius, J., on casting of stove plates. 1912, i. 523. 

LAsPIEere, J. T., on coal in Germany. 1918, ii. 451. 

LASsEN, JENS JAKOB, elected member. 1914, i. 3. 

Lasskowskgt1, J., on composition of raw metal for tinplate. 1912, 1. 589. 

Laszczynski, invention of new explosive by. 1912, ii. 459. 

Later, E. P., on nickel-plating. 1918, i. 556. 

Larue, F. E., on training the works’ chemist. 1917, i. 422. 

Larkin, V., on petroleum in Russia. 1915, i. 520. 

Larra, N., on gas-producers. 1911, i. 560. 

Launay, L. pm, on origin of iron ore. I9I11, ii. 468; 1913, ii. 494. 

Laver, F., on coalin France. . 1915, i. 507. 
on oil-fields of the world. 1911, i. 557. 

Laurence, J. N., on composition of coal. 1912, ii. 478. 

LAURENT, THEODORE, elected member. 1914, ii. xix. 

Lauri, F., on method for closing oil-well. 1912, ii. 499. 

LavrioL, P., on calorimetry. 1917, ii. 361. 

LAvscuHKE, G., on melting point of zirconia. 1918, i, 556. 

Lavrz, ae of temperature on bending resistance of steel wire. 1917, 

i. 398. 

Lavat, C. P., on use of small converters in foundries. 1913, i. 610. 

Lavaup, D. 8. Dz, on cast-iron pipe manufacture. 1917, i. 353. 

LAVELEYE, BARON DE— 

Paper on “ Historical survey of the metallurgy of iron in Belgium.” 

1913, ii. 8; period of first extraction of iron ores, 9; primitive furnaces 
used in manufacture of iron, 11; progress of industry in Liege after 
Burgundian invasion, 15 ; introduction of use of coke in the blast-furnace, 


AN 


——— 
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LAVELEYE, Baron DE (continued)— 
16; history of iron industry in Charleroi district, 17; use of purple oolites 
and recovery of blast-furnace waste gases, 19; introduction of application 
of the dephosphorising process in manufacture of steel, 20; direct use of 
cleaned blast-furnace gases in gas-engines, 20; output of blast-furnaces, 
21; statistical details relating to Belgian iron industry prior to the present 
day, 23; comparison of development of Belgian production of steel with 
_that of neighbouring countries, 28, 


on history ofiron. 1912, i. 508. 
Lave tt, W. L., on electro-plating with cobalt. 1915, ii. 327. 
LAVENDER, JOHN HERBERT, elected member. 1917, ii. 3. 
Laven, H. A., on electrically-heated bomb furnace. 1916, i. 400. 
Lavericx, J. G. W., on coke-oven gas. 1920, i. 703. 
Lavotr, G. A., on occurrences of gas in coal-beds. 1915, i. 537, 
Law, E. F.— 

Paper on “ Effect of mass on heat-treatment.” 1918, i. 333 ; mechanical 
tests, 339.—Discussion : Cosmo Johns, 348 ; A. McCance, 348 ; Sir Robert 
Hadfield, 349; G.S. Heaven, 350; H. H. Ashdown, 350; E. H. Saniter, 
351; E. F. Law (reply), 351. 
on corrosion ofiron. I9I11, i. 192. 
on electric furnaces, 1913, i. 629. 
on inclusions in steel and ferrite lines. 1918, i. 300. 
on influence of oxygen on alloys. 1913, i. 675, 
on production of sound steel by lateral compression of the ingot, 1918, 

i.) 235. 

Law, E. F., W. H. Merrett and W. P. DigBy— 

Paper on “Some studies of welds.” 1911, i. 103; bibliography, 104 ; 
resistance welds, 106; hot-flame welds with acetylene, 109; hot-flame 
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on economy of dry blast. 1913, i. 136. 
reference to death of. 1914, ii. 257. 
Loss, L., on metallography. 1915, ii. 323. 
on purchase of coal on the heat unit basis. 1911, ii. 505. 
Loess, R., on the iron iron-sulphide system. 1913, i. 682. 
LoeBett, H., on natural and petroleum asphalts. 1914, i. 615. 
LoEWENHERZ, B., on electric welding. 1911, i. 638. 
Lorwenstetn, L, C., on volume regulator for blast-furnace engines. 1918, i. 
490. 
Lor, E. A., on electric equipment of colleries. 1913, i. 570. 
Logan, K. H., on electrolytic corrosion of iron in soils. 1913, ii. 690; 1914, 
i. 736. 
Lous, T’., on tilting forehearth for cupolas. 1911, ii. 559. 
Loumann, D., on determination of sulphur in petroleum. 1912, 1. 612, 
Lonr, J. M., on base metal thermocouples. 1920, 1. 636. 
Louse, U., on American foundries. 1912, ii. 552; 1913, i. 616. 
on blowing-engines. 1911, i. 582. 
on Lenning’s hydraulic press. 1911, ii. 573. 
on moulding machines. 1911, i. 602; 1912, ii. 547; 1913, i. 613, ii. 608; 
1921, ii. 371. 
on reactions in the cupola, 1914, i. 658. 
LoireT, on gases in collieries. 1911, 1. 571. 
Loisy. E. pz, on blast furnaces in France. 1913, i. 589. 
on recovery of alcohol from coal. 1920, ii, 329. 
Lomas, C. 8., on by-product coke-ovens, 1915, ii. 237, 
Lomas, Grorcr ALBER®, elected member. 1914, ii. 19. 
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Lomax, J., on composition of coal. 1911, i. 541; 1913, 1, 536. 
on microstructure of coal. 1912, i. 612; 1913, ii. 586; 1916, i. 309. 
on origin of coal. 1915, i. 505. 
Lomparpj, M, E., on drilling for petroleum in California. 1915, i. 524. 
Loneraan, J., on electric steel furnace practice. 1919, 1. 666. 
on manufacture of ferro-manganese. 1921, i. 405. 
Loness, Joun Hunt, elected member. 1919, i. 4. 
Lone, G. A. T., on use of by-product coke in foundries. 1917, i. 348. 
Lonesotuam, J., obituary notice of. 1912, i. 412. 
Lonapen, E., on moulding. 1921, 11. 371, 372. 
Lonepen, G. A., on coal in Nottinghamshire. 1920, i. 692. 
elected member. 1913, i. 3. 
LoONGENECKER, ©., on pulverised coal. 1918, ii. 448 ; 1919, ii. 469 ; 1920, i. 690 ; 
1921, ii. 346. 
Lonemuir, P.— 

Paper on ‘‘'The corrosion of metals.” 1911, i. 147; introduction, 147; 
influence of composition of metals, 147; theories of corrosion, 155 ; con- 
sideration of results, 156; the real problem of corrosion, 157 ; tensile tests 
of rails, 158.—Discussion: J. O. Arnold, 165; W. H. Hatfield, 165; E. H. 
Saniter, 166.—Correspondence: E. Adamson, 166; A. S. Cushman, 166 ; 
J. E. Stead, 167. ; 

Paper on “ Some aspects of wire-drawing.” 1912, ii. 188 ; introduction, 
188; physical condition of the rod, 189; tensile values obtained from 
successive stages of cold-working, 192; effects of initial size, 194; tensile 
results at various stages, 195; tables of tensile tests, 198.—Dzscussion : 
J. E. Stead, 206 ; J. D. Brunton, 206; P. Longmuir, 208.—Correspondence : 
A. Gouvy, 208; P. Longmuir (reply), 209. 

Paper on ‘ Studies in the cold flow of steel.” 1913, 1. 93; difficulty of 
obtaining repeated confirmation of results, 93; tensile tests, 95; effect of 
presence of appreciable percentages of sulphur and phosphorus, 96 ; 
features demanding care in employment of high carbon crucible steels, 98 ; 
effect of comparatively steady flow on a series of ascending carbon steels, 
99; general structural effect of flow on steels containing free ferrite, 99 ; 
microscopical examination of cold-worked sections, 100; surface decar- 
burisation, 102; cause of cupping in wire, 103; effect of variation in 
drawing conditions, 106; appendix, 109.—Discussion: F. Rogers, 112; 
W. Rosenhaéin, 113; J. Phillips Bedson, 113; W. H. Hatfield, 114; 
K. H..Saniter, 114; P. Longmuir, 114; Sir Robert Hadfield, 115.— 
Correspondence : H. C. H. Carpenter, 116; P. Longmuir (reply), 117. 
on cupola practice. 1912, i. 513. 
on foundry yields. 1914, 11. 335. 

Lonemuir, P. and W. H. Roprinson.— 

Paper on “ Steelworks yields.” 1912, ii. 120; metallic yield, 120, 124 ; 
defective and scrap, 121, 125; rail mill-rolling, 122, 126; bar mill-rolling, 
122, 128; rod mill-rolling, 122, 130; tire mill-rolling, 123, 1382; angle- 

_ forging, 123, 133. 
Loneripva®, M., on explosion in gas-producer plant. 1912, i. 482, 
Lonerings, R. B., obituary notice of. 1914, ii. 254. 
Lonspatr, J. J., on magnetic properties of vanadium steel, 1914, i. '713. 
Lonspaun, T. R., on gas-engines for use in collieries. 1915, i. 530. 
Loomis, G. A., on porosity and volume changes of firebricks. 1920, ii. 315. 
Lorrt, F., on the Schoop method of coating metals. 1912, i. 600. 
Lorper, J., on electrolytic separation of iron-magnesium alloys. 1914, ii. 383. 
Logp, E, C, E., on rust-proof slag paint. 1911, ii, 653. 
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Lorp, Hunry Atsert, elected associate. 1918, i. 7. 
Lorp, J., on cost of operating annealing furnaces. 1913, i. 645. 
on gas-fired furnaces. 1914, i. 596, 672. 
on use of pulverised fuelin puddling. 1914, i. 652. 
Lorp, N. W., on composition of coals. 1914, ii. 286. 
on purchase of fuel by analysis. 1914, i. 595. 
Lorenz, A. W., on fibrous structure in high carbon steel. 1920, i. 724. 
on steel foundry practice. 1918, i. 504. 
Lorenz, F. A., on manganese steel rim wheels. 1917, ii. 443. 
Lorine, F. C., on ventilation in metal mines. © 1913, i. 522. 
Lossg, L. H., on strength of reinforced concrete beams. 1914, i. 712. 
Lorurop, M. T., on case-hardening. 1913, i. 642. 
on standard magnifications for micrographs. 1912, ii. 382. 
Lorres, W. G., on quenching mediums. 1921, ii. 392. 
Lortt, A., on metallurgy of nickel. 1917, i. 290. 
Lortt, B., on lignite mines of Umbria. 1921, ii. 347. 
Louprnsecs, H. C., on heat-treatment of chrome-nickel steel. 1919, ii. 507. 
on heat-treatment of steel. 1921, ii. 391. 
on moulding-sand. 1912, ii. 546. 
Loupon, T. R., on the Moffat-Irving electric furnace. 1914, i. 654. 
Loupouy, A. M., on core-making machines. 1911, ii. 568. 
Louts, C.,.on electric furnaces in metallurgy. 1913, ii. 621. 
Louis, Dayrp ALEXANDER, obituary notice of. 1915, i. 466. 
Louts, H., on action of iron oxides upon acid furnace structure. 1919, ii. 180. 
on blast-furnace and cupola slags. 1921, i. 125. 
on bloom of Roman iron found at Corstopitum. 1912, i. 129. 
on briquetting iron ores. 1917, ii. 52. 
on cleaning blast-furnace gas. 1920, ii. 83. 
on coal-screening. 1911, ii. 538. 
on coal supplies of the United Kingdom. 1918, i. 558. 
on coal-washing. I911, i. 577. 
on coke hardness. 1918, i. 208. 
on concentration of iron ore. 1912,1. 448; 1919, ii. 464. 
on copper tuyeres for blast-furnaces. 1918, i. 408. 
on Fremont’s researches. 1921, Lop Ts 
on fueleconomy. 1914, i. 634; 1916, ii. 414; 1919, ii. 107. 
on fuel economy in blast-furnace. 1920, ii. 105. 
on history of metals. 1911, 11. 553. 
on Indian iron making. 1920, ii. 169. 
on iron-ore deposits of: France. 1921, 11. 53. 
on iron-ore supplies of the United Kingdom. 1918, 1. 558. 
on the Jurassic ironstones of the United Kingdom. 1918, i. 121. 
on manufacture of open-hearth steel. 1912, ii. 105. 
on properties of refractory materials, 1917, i. 65. 
on use of pulverised coal. 1919, 1. 121. 
on work of U.S. National Research Council. 1919, 1. 140. 
vote of thanks by. 1912,i. 29; 1920, i. 13. 
Lounsserry, F. B., on manufacture of high-speed steel. 1919, i. 667. 
elected member. 1913, 1. 3. : 
Lovuvnrier, F., on direct production of steel. 1914, i. 653. 
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Lovxsoy, C. H., on furnace for testing firebricks. 1920, ii. 316. 
Lovisonp, J. W., on a new type of pyrometer. 1913, i. 533. 
Lovine, Henry Croxton, elected member. 1921, ii. 10. Z 
Low, B., on iron ore in Russia. 1917, ii. 339. 
Low, F. R., on use of pulverised coal for steam raising. 1914, ii. 285. 
Lows, H. M., on incombustible dust as a means for prevention of explosives i in 
collieries. 1913, ii. 571. 
Lows, R. E., on analysis of ferro-silicon. 1918, i. 555. : 
LowrnueERzZ, B., on electric welding. 1911, ii. 603. 
Lowie, L., on determination of tungsten. 1920, ii. 397. 
Lowey, M., on metallic filings. 1914, 11. 368. 
Lowy, A., on preparation, properties and composition of silundum. 1915, ii. 
228, 
Lowy, H., on search for iron 6re. 1911, 11. 470. 
Lowzow, A. T., on ferro-silicon. 1921, i. 451. 
Loxtry, Frreperick, elected member. 1914, i. 3. 
Lozano, R. 8., on iron ore in Cuba. 1912, i. 440. 
on occurrence of tungsten ore. 1912, 1. 441. 
Lizxs, A., on roll-draughting. 1914, i. 686. 
Lucas, A. F., on petroleum in Mexico. 1918, ii. 456. 
on sulphur oil-fields in United States. 1912, i. 475. 
Lucas, C. L., on application of layers of wire to naval guns. 1915, ii. 298. 
on the sherardising process. 1915, i. 629, ii. 327. 
Lucas, F. E., on coke manufacture. 1911, i. 550; 1912, ii. 489. 
on coke-ovens. 1912, ii. 490; 1913, i. 548. 
on recovery of by-products. 1915, i. 516. 
Lucas, J., on pattern making. 1920, ii. 354. 
Lucton, R., on calorific value of coal. 1912, ii. 474. 
on composition of coal. 1913, i. 534. 
Lucxn, C. E., on flameless combustion. 1912, ii. 477. 
on gas-producers. 1912, ii. 502. 
Licker, F., on estimation of phosphoric acid. 1912, ii. 627. 
Lupgarter, BrrrraM, elected associate. 1917, i. 6. 
Luptow, F., on conservation of coal.. 1920, ii. 342. 
Lupwik, P., on ductility of metals. 1921, i. 452. 
on effect of cold-working on properties of metals. 1920, i. 743. 
on hardness of alloys. 1918, i. 537. 
on properties of metals at high temperatures. 1915, ii. 301; 1917, i. 398. 
on properties of metals under varying stress. 1920, i. 743. 
Lurrssen, Guorae V., elected member. 1921, i. 3. 
Lurr, Atrrep Erwnust, elected associate. 1917, i. 6. 
Luiaei, on application of voleanic heat for production of power. 1917, i. 308. 
Luxas, T., on estimation of chromium. 1913, ii. 701. 
Lukens, W. P., on tests with twist drills. 1918, ii. 493. 
Luuw, E. L., on iron ore in Tennessee. 1913, i. 514. 
Lum, W. O., on skip hoists. 1915, ii. 258. 
Luwnp, J., on heat-treatment of low carbon steel. 1915, i. 585. 
LunpBere, C., on electric steel foundry in America. 1919, i. 658. 
on plate mills in United States. 1919, ii. 503. 
Lunprsera, C, W., obituary notice of . 1911, ii. 456. 
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LuUNDELL, G. E. F., on determination of cobalt and nickel in cobalt steels. 
192], ii. 420. 
on estimation of zirconium. 1920, i. 763, ii. 397, 398, 
Lurton, A., on coal in the United Kingdom. 1916, ii. 396. 
Lupron, C. T., on coal in the United States. 1917, i. 312; 1920, ii. 326. 
on geology of Orofino coal-field. 1916, i. 311. 
on natural-gas in Washington. 1914, ii. 303. 
on petroleum in the United States. 1916,ii. 405; 1920, ii. 332 
Lirmann, F. W., on enrichment of blast with oxygen. 1912, i. 498. 
Lusu, A. H., on coal briquettes. 1912, i. 492. 
Lusk, Jamus, obituary notice of. 1916, i. 273. 
Lutes, J. 8., on methods of iron-ore mining. 1913, ii. 517. 
Lurts, C. G., on chain cables. 1921, i. 446. 
Lurz, B. E, V., on American blast-furnaces. 1911, i. 586. 
on iron trade statistics of the United States. 1911, i. 701. 
Lux, E., on silica bricks from quartzite rock. 1921, ii. 343. 
Lux, F., on coal resources of China. 1913, ii. 539. 
on iron ores and industry of China. 1913, ii. 500. 
on primitive methods of smelting iron in China, 1912, ii. 533. 


_ Lyps, W. C., on sand-blasting of forgings. 1916, ii. 436. 


Lyper, E. E., on geology of gas-fields.. 1917, ii. 372. 
Lyx, J. I., on drying air for the blast-furnace, 1913, ii. 580; 1914, i. 641. 
Lyman, J., on electric furnaces. 1911, i. 588, ii. 589. 
Lyman, T., on electric furnaces of special types. 1911, i. 621. 
Lyman, W. H., on heat-treatment furnaces. 1921, ii. 388. 
Lymn, A. H., on development of the gas-producer. 1915, i. 528. 
elected member. 1914, i. 3. 
Lynou, T. D., on cooling properties of quenching liquids. 1920, i. 731. 
on definition of “‘ elastic limit.” 1915, ii. 300. 
on heat-treatment of steel. 1920, i. 734. 
on manufacture of springs. 1921, i. 446. 
on wire testitig. 1920, i. 746. 
Lynpgz, C. C., on an American blast-furnace. 1915, ii. 264, 
on American rolling-mills. 1915, i. 581. 
on an American steelworks. 1915, i. 575. 
on blast-furnace operation. 1915, i. 545. 
on burners for blast-furnace gas. 1917, i. 341. 
on equipment of steel works. 1917, ii. 419. 
on gas-cleaning. 1917, i. 341. 
on Grénwall-Dixon furnace. 1917, ii. 412. 
on manufacture of silica bricks. 1915, ii. 227, 
on oxy-acetylene welding. 1916, ii. 444. 
on rolling-mill engines. 1917, ii. 417. 
on sheet-rolling practice. 1917, i. 374. 
on slag handling. 1917, i. 346. 
Lynvon, G. W., on chilled cast wheels. 1917, ii. 442, 443. 
Lynuzs, G. W., on contraction of castings. 1918, ii. 468. 
‘Lyon, D. A., on electric furnaces. 1914, ii. 340; 1915, i. 554, 574. 
on electric pig iron in open-hearth furnace practice. 1913, i. 622. 
on electric smelting of iron ore. 1913, ii. 587; 1914, i. 650. 
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Lyon, D. A., on microstructure of electric pigiron. 1912, ii. 585. 
Lyon, F., on corrodibility of iron. 1912, ii. 381. 

on corrosion of boilers. 1913, 1. 683. 

on corrosion and preservation of metals. 1914, ii. 387. 
Lyons, H. M., on electrical driving of rolling-mills. 1914, i. 684. 
Lysacut, W. R., elected member of Council. 1915, i. 14. 
Lyvucoxr, Ricuarp, Jun., elected member. 1920, i. 4. 
Lyrreton, Tun Hon. Ricuarp Guynnn, elected member. 1920, ii. 4. 


M 
Maas, R., on properties of electrolytic alloys of nickel andiron. 1914, i. 730, 
ii. 384. 

Masery, C. F., on economics of petroleum. 1920, ii. 339. 

on origin of petroleum. 1914, i. 610. 

on petroleum in Ohio. 1914, i. 611. 
McApaM, D. J., Jun., on alternating torsion tests. 1917, ii. 437. 
: on annealing temperatures and grain-growth. 1918, ii. 483. 

on atomic weights of metals. 1911, i. 671. 

on constituents of martensite and troostite. 192], ii. 414. 

on torsion testing machines... 1921, i. 451. 

elected member. 1916, i. 3. 
McArns, A. M., on manufacture of gasoline from petroleum. 1915, 11. 246. 
McArtuour, D. L., on recovery of potash from blast-furnace gases. 1918,1. 493. 


McArruur, J. D., on gas-power versus steam-power in rolling-mills. 1917, i. 
375. 


McAuvutrre, E,, on stabilisation of coalindustry. 1920, i1. 342. 

MoAvuuirrr, SypNEY JoHN, elected member. 1918, ii. 3. 

McBain, J. W., on occlusion of gases in metals. 1919, i. 689. 

McBripg, H. A., on iron ore in Spain. I911, ii. 473. 

McBripg, R. S., on by-product coking practice. 1919, ii. 475. 
on coking of Illinois coal. 1921, i. 388. 
on estimation of sulphur in gaseous fuels. 1913, ii. 709. 
on influence of coking temperature on quality. 1920, i. 694. 

McCasz, C. R., on estimation of sulphurin coal. 1911, i. 690. 
on estimation of titanium iniron. 1913, ii. 703. 
on estimation of vanadium. 1911, ii. 659; 1913, ii. 703. 

McCarrery, Ricuarp 8., on acid Bessemer process. 1919,i. 661; 1920, ii. 356. 
on duplex process. 1919, ii. 496. é 
elected member. 1920, ii. 4. 

MacCaxium, F, L., on distribution of titaniferous iron ore, 1921, ii. 337. 

MacCatuium, N. E., on metalkase bricks. 1920, i. 683. 
on open-hearth practice. 1913, i. 621. 1920, i. 716. 

MoCancr, A.— : 

Paper on “ A contribution to the theory of hardening.’ 1914, i. 192. 
I—Experimental methods, 192; hardness, 193; electrical resistance, 197; 
density and specific volume, 200; magnetic properties, 203; remanent 
magnetism, 206; resonance, 207. Il—Theory of quenching, 207; varia- 
tion with distance from the centre, 213; variation with the temperature - 
of quenching, 214; variation with thickness, 215; variations in the 
temperature of the water, 218; hard and soft zones formed in quenching, 
221; a theory of hardening, 222 ; interstrain, 231 ; quenching cracks, 235 ; 
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McCancr, A. (continued) — 
conclusions, 238; references, 239.—Discussion: W. Rosenhain, 245; 
H. Le Chatelier, 246 ; D. Carnegie, 247; W. H. Hatfield, 247; Sir William 
Beardmore, Bart., 248; A. McCance, 249; Sir Robert Hadfield, 250.— 
Correspondence : J. O. Arnold, 251; E. D. Campbell, 253; D. Carnegie, 
254; C. Chappell, 255; J.C. W. Humfrey, 257; A. Sauveur, 259; J. E. 
Stead, 260; A. McCance (reply), 261. 

Paper on “ Non-metallic inclusions: their constitution and occurrence 
in steel.” 1918, i. 239; inclusions are a source of weakness in stressed 
material, 239 ; position of inclusions in relation to the ingot, 243 ; etching 
reagents, 246; manganese sulphide, 248; reason for the effect of man- 
ganese on steel, 252; is ferrous sulphide present in commercial steels ? 
252; influence of aluminium on sulphides, 253; oxidation products of 
manganese sulphide, 256 ; manganese silicates, 259; iron oxide scales and 
silicates, 261 ; acid open-hearth slags and their reduction products, 266 ; 
fluxed refractory material, 272; inclusions in puddled iron, 274; oxide 
inclusions, 276; equilibrium conditions in liquid steel, 279; influence of 
temperature on the prevalence of inclusions, 284.—Discussion: J. H. 
Whiteley, 293 ; Cosmo Johns, 294; E. H. Saniter, 295; W. Rosenhain, 
296; W. H. Hatfield, 297; J. O. Arnold, 299; E. F. Law, 300; Sir R. A. 
Hadfield, 300; O. W. Ellis, 301; G. Carrington, 302; Colonel Belaiew, 
303.—Correspondence : C. H. Desch, 363; J. E. Stead, 304; A. McCance 
(reply), 310. 

Paper on “‘ The carburisation of iron at low temperature.” 1919, i. 437. 
—Correspondence: H. C. H. Carpenter and C. Coldron Smith, 442; J. E. 
Fletcher, 444; A. McCance (reply), 445. 
on A, transformation ofiron. 1915, i. 252; 1919, i. 465. 
on the acid hearth and slag. 1919, i. 244. 
on acid open-hearth process. i917, ii. 194. 
on allotropy ofiron. 1914, i. 449. 
on balanced reactions in steel manufacture. 1919, i. 689. 
on critical cooling velocities of chromium steel. 1916,1. 150. _ 
on defects in steelingots. 1916,ii. 183; 1917,i. 100; 1918, i. 385. 
on determination of the line 8 E in the iron-carbon diagram. 1917, i. 200. 
on electric steels. 1920, ii. 138. 
on hardening and constitution of steel. 1914, ii. 13. 
on hardening and tempering high-speed tool steel. 1915, ii, 42. $ 
on hardening of quenched steels. 1914, i. 187. 
on hardening cracks in tool steel. 1921, i. 238. 
on hardness tests as an indication of stress distribution. 1919, ii. 519. 
on inclusions in steel. 1917, i. 394; 1918, i. 307. 
on influence of elements on the electrical resistivity of iron. 1920, i. 645. 
on influence of heat-treatment on the specific resistance and chemical 

constitution of carbon steels. 1915, ii. 178. 
on influence of initial temperature on physical properties of steel. 1920, i. 

610. 
on influence of mass on heat-treatment. 1918, i. 348. 

- on influence of the rate of cooling on the hardening of carbon steels. 1919. 

i. 560. 
on interstrain theory of hardening. 1914, ii. 368; 1915, i. 598. 
on magnetic and mechanical properties of manganese steel. 1914, i.129, 
on magnetic transformation of cementite. 1915, ii, 196, 
on microstructure of steel. I911, i. 663, 
on oxygeniniron. 1921, i. 292, 


a 
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McCancz, A., on quenching cracks. 1921, i. 267. 

on quenching experiments. 1917, i. 127. 

on woody fractures in transverse tests. 1919, ii. 225. 

elected member. 1914, i. 3. 
McCann, J., on manipulation of coal-cutting machines. 1913, i. 571. 
MAcartNEY, WALTER C., elected member. 1920, ii. 4. J 
MoGCarry, E. P., on hydraulic stripping of iron ore. 1916, i. 299. 
on manganiferous ore in United States. 1916, i. 293. 
M’Castin, H. J., on foundry patterns and moulding. 1911, i. 600. 
McCurary, F. E., elected member. 1920, ii. 4. 
McCurrock, A. E., on foundry patterns and moulding. 1912, i. 519. 
McCurmton, J. S., on gas-producer practice. 1919, ii. 479. 
McCuovup, J. L., on heat-treatment of steel. 1921, i. 440. 
Macco, on methods of mining coal. 1911, i. 567. 


McCotuvm, B., on electrolytic corrosion. 1913, ii. 690; 1914, i. 736. 1916, 
ii. 463. 


MacCotuvum, N. S., on capacity of open-hearth furnaces. 1912, 11. 554. 
McConnegtt, J., on basic open-hearth practice. 1918, i. 510. 
on inclusions in steel, 1918, ii. 478, 
McConnett, R. G., on iron ore in Canada. 1916, ii. 376. 
McCormick, B. T., on electric driving of rolling-mills. 1912, i, 528. 
MoCosz, A. K., obituary notice of. 1916, i. 274. 
Macoown, A. E., on blast-furnace construction in America. 1915, i. 543. 
on blast-furnace working. 1915, i. 552, ii. 258. 
on gas-engines. I911, ii. 524. 
McCourt, C. D., on Bonecourt system of surface combustion. 1912, i. 459; 
1913, ii. 585; 1914, i. 595. 
elected member. 1911, i. 3. 
McCracken, R. F., on estimation of manganese. 1911, i. 686. 
McCreatu, J., obituary notice of. I911, i. 499. 
McCrossin, E. I*., on iron ore dressing. I911, i. 531. 
McCoutivM, J., obituary notice of. 1912, i. 412. 
McDrrmort, F. A., on crucible furnaces. I911, i. 616, 
MoDerrnmort, G. R., on waste heat utilisation. 1921, i. 398. 
McDonatp, G. B., on mine supports. 1912, ii. 509. 
Macpona.p, H. P., on heat-treatment of steel. 1921, ii. 391. 
McDonatp, P. B., on geology of Michigan iron ranges. 1913, ii. 495. 
oniron orein Alabama. 1915, i. 485. 
on. we ore in Michigan. I911, ii. 478; 1912, ii, 451; 1913, i. 512, 
ii. ; 
on iron ore in New York. 1913, ii. 506. 
on methods of mining iron ore. I911, ii. 486. 
on rock drills. 1913,i. 521; 1914, ii. 308. 
on shaft-sinking, 1911, ii. 526, 
M’Done tt, A. E. R., on petroleum in Russia. 1912, i. 474. 
Macpovuaat, T. G,, on casting of clay wares. 1917, i. 299. 
McDows tt, J. 8., on magnesite refractories. 1920, ii. 315. 
on silica refractories. 1917, i. 295; 1918, ii, 441. 
Maorr, Caries F. L., elected member. 1919, ii. 3. 
McKvoy, J., on coal in Canada. 1912, i. 467. 
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ee. A. F., on estimation of chromium in ferro-chromium, 1917, i. 


on heat-treatment of high-speed steel. 1921, i. 441. 
on heat-treatment furnaces. 1918, i. 525. 
on relation between mill practice and heat-treatment. 1919, ii. 501. 
elected member. 1920, i. 4. 
McF artanp, D. F., on alloys of chromium-copper-nickel. 1917, i. 405. 
McFaruanp, G. S., on case-hardening. 1921, i. 436. 
McFaruane, G. C., on ventilation in collieries. 1911, i. 532. 
McFaruann, JoHN, elected member. 1913, ii. 4. 
ae T., on producer-gas for drying purposes in the foundry. 1915, i. 
MacFaypen, W. A., on electrolytic deposition. 1919, ii. 584; 1920, i. 738. 
McGueEs, G. W., on vanadium deposit in Michigan. 1915, i. 490. 
McGowan, R. R., on cupola practice. 1918, i. 500. 
on use of stucco patterns. 1914, i. 664, 
on warping of castings. 1911, ii. 570. 
McGrata, J. W., on coalin Newfoundland. 1917, i. 312. 
on petroleum in Newfoundland. 1915, ii. 244. 
Macereeor, F. §., on electro-magnetic concentration of iron ore. 1914, i. 584. 
on magnetic separation ofiron ore. I911, i. 533. 


Macereeor, J. §., on steel tubing for use in aeroplane construction. 1917, i. 
408. 


Macerecor, M., on coalin Scotland. 1920, i. 692. 

on fireclays and ganisters of South Scotland. 1918, i. 475. 

oniron orein Scotland. 1920, i. 668. 
Macarucor, W., on open-hearth furnaces for steel foundries. 1911, ii. 563. 
McGucxtiy, C. J. G., elected member. 1916, i. 3. 
Mace@urrin, D. D., on manufacture of steel castings. 1921, i. 413. 

on steel furnace practice. 1918, i. 505; 1919, i. 657. 

elected member. 1919, ii. 2. 
McHarcuz, J. 8., on effect of manganese in slag as a fertiliser. 1919, i. 654. 
Macutn, W. A., on use of jigging conveyor underground. 1917, i. 333. 

on use of reinforced concrete for pit props. 1917, ii. 382. 
McIntosu, D., on preparation of metallic vanadium. 1916, i. 400, 
McInrosu, F. F., on manufacture of steel for ordnance. 1919, ii. 509. 
McInrosu, J. J., on physical properties of oilfuel. 1914, i. 614. 
Mclsaac, J., on gas-furnace firing. 1917, i. 329. 
Mack, E., on determination of moisture in coal. 1917, i. 423. 
Mack, E. L., on manufacture of ferro-uranium. 1917, ii. 452. 

on uranium steel. 1917, ii. 454. 
Macka, W., on forging presses. 1911, ii. 574; 1913, i. 637. 
McKay, R. V., on blast-furnace practice. 1919, ii. 483, 

on smelting of Mayari ores. 1914, ii. 317. 
McKzcunip, A. B., on heat transmission. 1921, i. 381. 
McKaz, E. E., on electric steel furnaces. 1917, i. 358, 365. 
McKuz, G. W., on heat-treatment of high-speed steel. 1915, i. 584. 
McKuz, W. S8., on manganese steel castings. 1916, i. 370, ii. 443 ; 1917, i. 356; 

1918, i. 504. j 

McKenna, R. C., on alloy crucible steels, 1917, ii, 450 
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McKenna, R. C., on manufacture of crucible tool steel. 1917, i. 361. 
on manufacture of high-speed steel in electric furnace. 1920, i. 718. 
on tungsten ores in Colorado. 1916, i. 297. 
Macxrnzin, Ancus Morr, elected member. 1920, i. 4. 
Macxewzin, G. C., on iron ore in Quebec, 1913, ii. 503. 
on magnetic separation of iron ores. 1913, ii. 520. 
on manganese in British Columbia. 1921, i. 371. 
on manufacture of ferro-manganese on Canada. 1921, i. 371. 
on platinum and manganese in Canada. 1919, i1. 460. 
on sintering of the low-grade iron ores of Ontario. 1917, i. 291. 
MacKenziz, J. D., on coalin Canada. 1917, ii. 366. 
on petroleum in Canada. , 1917, ii. 373. ‘ 
Mackenziz, Kennetu D., elected member. 1920, ii. 4. 
Macxenziz, R. H., on petroleum in Sinai Peninsula. 1913, i. 554. 
Mackenzin, T. B.— 


Paper on ‘“‘ Utilisation of waste heat from open-hearth furnaces for the 
generation of steam. 1918, ii. 319.—Discussion : J. S. Unger, 343; H. W. 
Kolle, 343; E. H. Saniter, 344; T. B. Mackenzie (reply), 345. 
on utilisation of waste heat in ironworks. 1911, i. 540. 3 
Mackey, W. M., on calorimetry. 1911, i. 537. 
-on testing suction-gas for cleanliness. 1913, ti. 559. 

elected member. 1912, ii. 6. 
McKizsen, F. C., on mine supports. 1911, ii. 526. 
McKissen, F. P., on corrosion of reinforced steel. 1921, ii. 418. 
Mackin, H. G., on petroleum in Argentina, 1914, i. 612. 
M’Kr1op, G. T., on distillation of oil shale. 1913, ii. 554. 
Mackrntay, Joun J. H., elected member. 1916, i. 3. 
McKinney, P. E., on arsenic in steel. 1920, ii. 387. 

on heat-treatment of forgings. 1921, ii. 390. 

on manganese-aluminium castings and forgings. 1917, i. 383. 
McKinnon, H. L., on sand-handling equipment. 1920, i. 713. 
Macxnzss, C. F., on electric hoisting in collieries. 1911, ii. 531. 
McKyieut, C., on molybdenum steel. 1921, ii. 404. . 
Se W. M., on electric furnaces in the steel foundry. 1916, ii. 
McLacutan, N. W., on heating effect on iron of high-frequency alternating 
current. 1915, ii. 316. 
on magnetic behaviour of iron at very high frequencies. 1916, i. 385. 
on testing of magnet steel. 1920, ii. 386. 
MacLacutan, R. D., on impact tensile-testing machines. 1911, i. 652. 
McLain, D., on addition of steel to iron in ladle. 1913, ii. 599. 

on cupola practice. 1912, ii. 539. 

on foundry mixtures. 1912, ii. 541. 

on open-hearth furnaces in steel foundries. 1918, i. 500. 

on semi-steel. 1914, i. 662; 1916, ii. 422; 1917, i. 354. 

elected member. 1921, ii. 10. 
McLain, R. H., on coal handling. 1914, ii. 314; 1919, ii. 482. 

on electrically-driven machines in foundries. 1915, ii. 273, 274. 
Macxaren, M., on magnetic properties of iron and steel. 1913, i. 669, 
MoLarey, W. 5S. B., obituary notice of. 1912, i, 412, 
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McLaveuti, R. P., on petroleum in the United States. 1914, ii. 299; 1915, 
li. 244; 917, ii. 374. 
on protection of Canadian oil-field. 1916, i. 321. 
on working petroleum. 1914, i. 613. 
Mactauriy, R., on low temperature distillation of coal. 1917, ii. 370. 
MoLnan, THomas, elected member. 1919, i. 4. 
MctEarn, F. H., on petroleum in Canada. 1920, ii. 334. 


McLetsu, J., on iron and steel production of Canada. 1911, i. 694; -1912, i. 


618, ii. 632 ; 1913, i. 701, ii. 713; 1914, i. 755. 

on iron ore in Canada. 1911, i. 518; 1916, ii. 376. 

on iron ore in Newfoundland. 1916, ii. 376. 
McLettay, B. G., on corrosion of boilers. 1917, ii. 460. 
MacLexian, WittiAmM TURNER, elected member. 1916, i. 3. 
McLennan, J. C., on extraction of helium from natural-gas. 1920, ii. 339. 
MoLeop, D. L., on electrical resistivity of firebrick. 1913, i. 527. 
MactEo0p-Browy, J., on passivity ofiron. 1913, i. 686. 
McManon, J. W., on electrical resistivity of firebrick. 1913, i. 527. 
McMasrsr, Ross H., elected member. 1919, i. 5. 
MAcmiLnan, Davin, elected member. 1917, ii. 4. 
MoMrnayn, W. H., on analysis of mine air. 1916, ii. 412. 

on coal mining at great depths. 1914, i. 628. 

on detection and estimation of fire-damp. 1915, i, 538, 

on purchase of coal, 1921, i. 382. 

elected member. 1914, ii, xx. 
MoMitten, R. H., on estimation of oxygen of iron and steel. 1913, i. 690. 
MoMourray, W. F., on prevention of underground wastes in oil and g»s-fields. 

1917, i. 324. 

on use of mud-laden fluid in oil and gas-wells. 1917, i. 323. 
McMurtry, GrorGE GiBsoN, obituary notice of, 1915, ii. 204. 
Maonay, REGINALD Wison, elected member. 1914, i. 3. 
McNett, BeprorD, obituary notice of. 1916, ii. 363. 
MoNettt, E. D., on methods of iron ore mining, 1913, ii. 517. 
Mcrpuerrray, R. 8., on specifications for cast iron. 1913, ii. 597. 
on tests of steel at high temperature. 1921, ii. 399. 
Macruerson, G. W., on petroleum mining. 1919, i. 643. 
McQuaip, Harry W., elected member. 1920, i. 5. 


_ McQutae, C. E., on comparison of centrifugal and reciprocating blowers. 1914, 


ii, 321 

on measurement of blast-furnace gases. 1913, 11, 581. 
McQuistan, ANDREW NisBet, elected member. 1921, ii. 10. 
Macruapy, G. A., on petroleum in Trinidad. 1921, i. 392. 
MacsHEruy, JAMES GRAHAM JOHN, elected member. 1918, ii. 3. 
McWanz, R. C., on corrosion of iron and steel. 1915, ii. 324; 1916, i. 394. 
MoWurreter, JAMES, elected member. 1914, ii. xx. 
MoWitiram, A.— 

Paper on “Technical aspects of the establishment of the heavy steel 
industry in India, with results of some researches connected therewith.” 
1918, i. 451; historical, 451; materials available, 452; the pig iron pro- 
duced, 453; the steel manufacture, 453; plant, 453; materials, 453 ; 
staff, 453 ; methods of manufacture, 453 ; cause of failure in steel-making, 
454; new methods installed, 454; effect of method of adding manganese 
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MoWuuray, A. (continued)— 

on the properties of the steel, 455 ; high manganese in rail steel advocated, 
457; average composition of Indian steels, 457 ; structural steel, 458 ; 
rail steels, 458 ; inspection, 459; relative wear of basic open-hearth rails 
of different compositions, 460 ; specifications, 460 ; rails, 460 ; fish-plates, 
461; use of refractory heads for rail steel ingots, 461 ; other people’s rails, 
462; personal, 462; how acid steel may be supplied if necessary, 463 ; 
interactions between slag and metal in the basic furnace, 466.—Corre- 
spondence: J. KH. Stead, 468. 

Paper on “‘ Influence of some elements on tenacity of basic steel with a 
new formula for calculating the maximum load from the composition.” 
1918, ii. 43; effect of carbon, 47; Harbord’s basic Bessemer series, 51 ; 
Harbord’s basic open-hearth series, 51; Indian basic open-hearth steels, 
52; acid Bessemer series of McWilliam and Barnes, 53; Harbord’s acid 
open-hearth series, 54 ;° summary, 54.—Discussion: J. O. Arnold, 56 ; 
C. E. Stromeyer, 56-57 ; J. E. Stead, 57; A. Cooper, 57.—Correspondence : 
W. H. Hatfield, 57. 

Paper on “ Indianiron making at Mirjati, Chota Nagpur.” 1920, ii. 159 ; 
mechanical tests on Mirjati iron, 164; microscopical examination, 165 ; 
general remarks, 165.—Correspondence : N. Belaiew, 168; H. G. Graves, 
168; H. Louis, 169; A. McWilliam (reply), 169. 
on blast-furnace practice. 1920, i. 215. 
on electric steel-making. 1911, ii. 590. 
on electric steels. 1920, ii. 139. 
on ghost lines. 1915, i. 189. 
on hardening cracks in tool steel. 1921, i. 225. 
on influence of elements on tenacity. 1919, i. 708. 
on macro-etching and macro-printing. 1919, i. 287. 
on production of sound steelingots. 1915, i. 74. 
on slag in the open-hearth process. 1920, i. 307. 
on structure of chromium steels. 1920, i. 519. 
on welding-up of blowholes in steel. 1911, i. 74; 1921, i. 50. 

McWut1aM, A., and EK. J. Barnns— 

Paper on “ Influence of 0.2 per cent vanadium on steels of varying carbon 
content.” 1911, i. 294; introduction, 294; methods of experiment, 295 ; 
compositions of the steels, 296; stress-strain diagrams, 302; thermal 
analysis, 303; microstructures, 307; steels as received normalised and 
annealed, 307 ; quenched and tempered steels, 309.—Discussion : J. Kent- 
Smith, 311; J. KE. Stead, 313; T. Vaughan Hughes, 314; A. McWilliam, 
314; W. H. Hatfield, 314.—Correspondence : H. Brearley, 315; A. McWilliam 
and KH. J. Barnes (reply), 316. 

Paper on “Some properties of heat-treated 3 per cent nickel steels.” 
1911, i. 269 ; introduction, 269 ; methods of measurement, 271; thermal 
analysis, 284; microstructures, 285; steels as received, normalised and 
annealed, 285; quenched and tempered steels, 288.—Correspondence : 
H. Brearley, 290; A. McWilliam and E. J. Barnes (reply), 292. 

Paper on “ Brinell hardness and tenacity factors of a series of heat- 
treated special steels.” 1915, i. 125; reference to previous experiments, 
125 ; 2 percent chromium steels, 126 ; 3 per cent nickel steels, 129; 0.2 per 
cent vanadium steels, 131.—Discussion: C. A. Edwards, 185; H. Le 
Chatelier, 137; J. E. Stead, 138; W. Rosenhain, 138; A. McWilliam, 138, 

MapariaGa, J. M. Dn, on ore-handling equipment. 1911, ii. 487. 
Mavpen, H. T., on separation of zirconium and titanium. 1920, i, 763. 
Maaen, J. F., on concentration of tungsten ores. 1916, ii. 384. 
Magery, Mavricn, obituary notice of. 1915, i. 463 
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Maaenvson, G., on distillation of wood. 1911, i. 549, 
on manufacture of charcoal. 1911, ii. 511. 
Maenusson, C. E., on corrosion of iron in concrete. 191 1, ii. 652, 
Maaruper, W. T., on cleaning of castings. 1912, i. 523. 
on tests on welded bars. 1912, ii. 587. 
Maury, FE. G., on inclusions in steel. 1920, i. 725; 1921, i. 429, 430. 
elected member. 1921, i. 3. 


Maury, F. W., on manufacture of briquettes in Holland. 1914, ii. 316. 


Mauter, P., on estimation of carbon. 1911, ii. 656; 1912, ii. 618. 
on gases in collieries. 1911, i. 571. 
on oxidation of coal. 1914, i. 631. 
MAuBLKE, A., on pyrometry. 1919, i. 635. 
Mautman, O. L., on electrolytic pickling of steel.* 1917, ii. 431. 
Manon, 8. A., on Wetherbee concentrator. 1917, ii. 346. 
Manon, J. J., on physical tests of rolled steel. 1919, i. 685. 
Marae, A., on technology of catalysis. 1913, ii. 686. 
Mattutor, A., on molybdenite deposits in Quebec. 1920, i. 674. 
Matn, ALEXANDER, elected member. 1921, i. 3. 


Mary, 8. A., on magnetic and mechanical properties of manganese steel. 


i. 133 
on shock tests. 1921, i, 454, 
on X-ray examination of electrodes. 1920, i. 720. 
on X-ray examination of metals, 1919, i. 690. 
elected member. 1917, i. 3. 
Marnot-Capiatn, Rent Auaustin P., elected member. 1911, ii. 10 
Marypricn, Max Reyner, elected member. 1912, i. 3. 


on sampling of steel billets. 1913, i. 688. 
Marr, G. J., obituary notice of. 1911, i. 499. 


Marret, F, F., on utilisation of power at collieries. 1917, i. 307. 
MaIrcHEtt, J., on estimation of phosphorus in steel. 1920, i. 763. 
Marrnanp, A. G., on coal in Western Australia. 1913, i. 544. 

on iron ore in Western Australia, 1913, i. 517. 

on mineral statistics of Western Australia. 1911, i. 692. 
Magma, M., on molybdenum steel for guns. 1919, ii. 508. 
on torsional deformation of steel bars. 1918, i. 538. 
Masor, R. M., on electrical production of alloys. 1920, i. 754. 
Mataaourt, P., on estimation of chromium in steel. 1921, ii. 420. 


Matcoum, W., on petroleum in Canada. 1914, i. 610; 1916, i. 317. 
Maxcotmson, C. T., on coal briquetting. 1915, i. 541. 

on smokeless fuel. 1918, ii. 448. 

Mater, Epwarp, elected member. 1920, ii. 4. 

Mattnoysky, A., on malinite process. 1920, ii. 316. 

on refractory materials. 1919, i. 628. 

Mauurson, A. B., on electric equipment of collieries. 1911, ii, 528. 
Matxocn, G. 8., on coalin Canada. 1912, i. 467. 

Matwock, A., on colours of tempered steel. 1919, i. 674. 

Maun, E., on iron ore in Sweden, 1915, ii. 216. 


Martnwarine, W. D., on corrosion tests of iron and steel. 1912, ii. 611. 
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1914, 


Marre, R., on magnetic transformation of iron-carbon alloys. 1915, ii, 320. 


Maucumr, L. M., on oxy-acetylene welding for rolling-mill repairs. 1919, ii. 504, 
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‘“Matons, G. B., on welding castings. 1920, i. 737. 
Matoway, S. L., on determination of molybdenum. 1920, ii. 397. 
Mancnot, W., on analysis of titaniferous ores. 1912, i. 610. 
Manrrexp, W. H., on Scottish oil shale industry. 1916, i. 317. 
Mantoz, D. F., on history of puddling process. 1917, i. 346. 
Manuove, G. H., on acetylene welding of pipe joints. 1915, i. 593. 
on magnesite deposits of California. 1916, i. 302. 
on plant of Inland Steel Co. 1919, ii. 500. 
on plant of Interstate Iron and Steel Co. 1921, ii. 382. 
on plant of Milwaukee Rolling-Mill Co. 1921, ii. 381. i 
MANN, on producer-gas from low-grade fuel. 1912, ii. 503. 
Many, A., on slag-breaking installation at Dillingen. 1916, i. 336. 
Mann, A. S., on powdered coalin forge furnaces. 1916, i. 307. 
Many, R. L., on manganese ore in the United States. 1916, 11. 379. 
Mannabere, M., on influence of elements on mechanical properties of steel 
1916, 11°122- ~~ 
MANNELL, JoHN ANDREW, elected member. 1914, i. 3. 
Manning, I. A., on coalin Colombia. 1913, i. 548. 
on iron ore in Colombia. 1913, i. 515. 
Mannine, V. H., on economics of petroleum. 1920, 11. 339. 
on problems of coal industry. 1920, ii. 342. 
MANNOCK, CHARLES MicHAEL, elected member. 1919, ii. 3. 
MANSFIELD, G. R., on coalin Idaho. 1921, i. 385. 
Manteit, A. 8., elected member. 1917, i. 3. 
MANTERFIELD, Davin, elected associate. 1917, i. 6. 
Manz, H., on preparation of vanadium. 1913, i. 694. 
on vanadium ores. 1914, i. 578. 
Maprtn, G. E., on ore-handling. 1917, ii. 345. 
MarBakeRr, EK. E., on separation of tungsten and molybdenum. 1915, i. 633. 
Marsue, W. H., on stainless steel. 1921, i. 447. 
Marcuanp, H., on autogenous welding. 1919, ii. 512. 
Marcuant, KE. W., on magnetic properties of iron and steel. 1913, i. 668. 
MARCHIONNESCHI, on estimation of nickel. 1914, ii. 392. 
Marconett, G., on gas-producer practice. 1919, ii. 479. 
Marcusson, J., on composition of tars. 1921, ii. 353. 
Marpen, J. W., on zirconium. 1920, ii. 318. 
Marpuvs, on Kupper’s gas-producer. 1911, ii. 521. 
Maraervm, C. E., on impact testing machine. 1921, ii. 396. 
Marcoscues, B. M., on estimation of nitrogen in coke. 1915, i. 635. 
Maricuat, A. G., elected member. 1920, i. 5. 
Markerar, H., on combustion of coke-oven gas in open-hearth furnaces. 
1917, ii. 378. 
on slagging gas-producers. 1918, ii. 459. 
on use of coke in gas-producers. 1916, i. 323. 
Marx iy, D., on anthra-coal. 1921, ii. 353. 
Marks, Arraur, elected member. 1914, i. 3. 
Marks, L. S., on clinkering of coal. 1911, ii. 505; 1915, i. 505. 
Marp.es, NoRMAN CaIsHoLM, elected associate. 192], i. 6. 
Marquanp, H.58., on electric welding. 1919, ii. 513. 
Marre, F., on recovery of tin from tinplate. 1913, ii. 649. 
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Marrs, L. E., on determination of manganese. I911, ii. 663; 1913, i. 693. 
Mars, G., on slag enclosures. 1913, i. 655. 
Marsaovt, J.B., on geology of coal. 1915, i. 506. 
MarspeEn, Wattmr, elected member. 1920, i. 5. 
Marsa, Jonn Lockwoop, obituary notice of. 1915, ii. 205. 
Marsu, W. J., on electrolytic estimation of nickel. 1915, i. 632. 
Marsuatt, A. G., on coal-mining industry of Siberia. 1913, ii. 539. 
on iron orein Siberia. 1913, ii. 500. ‘ 
Marswat, A. H., on electricity as a fuel saver. 1918, i. 481. 
MARSHALL, C. H., on elastic limit recorder. 1921, i., 451. 
on testing machines. 1918, ii. 494; 1921, i. 452. 
MarswHaty, C. W., on corrosion. 1915, i. 624. 
Paper on “The influence of molybdenum upon the corrodibility of 
steel.” See Frimnp, J. N. 


Paper on ‘‘ The influence of silicon on the corrosion of cast iron.” See 
Frienp, J. N. 

Paper on “The relative corrodibilities of grey cast iron and steel” ; 
and a Note on ‘“‘The removal of rust by means of chemical reagents. 
See Frienp, J. N. 


Marsuat, E. E., on a blast preheater. 1918, i. 491. ; 
Marsuauu, F. D., on low-temperature carbonisation of coal. 1916, ii. 401; 
1918, i. 484; 1919, i. 640. 
MaRsHALL, Sir Horace (Lord Mayor), speech at Dinner by. 1919, i. 591. 
MarsHAt., P., on coal in Colombia. 1912, ii. 486. 
MarsHat., 8. M., on combustion of blast-furnace gas. 1915, ii. 252. 
MarstRanver, R., on iron ore in Uruguay. 1916, ii. 380. 
on manganiferous ore in Uruguay. 1916, ii. 380. 
Marren, V., on pattern-making. 1913, i. 612; ii. 606. 
Maret, L., on a new method of boring. 1913, ii. 515. 
Magre tt, P., on history of basic process. I911, ii. 587. 
on history of Bessemer process. 1913, 1. 630. 
on history of coal-mining. 1912,1. 491. 
on history of iron-ore mining in Styria, 1912, i1. 463. 
Marrecii, A., oniron orein Hlba. 1912, ii. 447. 
Marrens, A., on calibration of testing-machines. 1912, i. 568. 
on fatigue bending tests. 1914, i1, 370. 
Martens, F.,.on corrugation of steelrails. 1913, ii. 673; 1920, i. 745. 
Martin, A., on moulding. 1912, ii. 544. 
Martin, A. H., on American electric steelworks. 1911, i. 627. 
on petroleum in the United States. 1911, 1. 556; 1913, i. 555. 
Martin, E., on analysis of bauxites. 1914,1. 748. 
Marri, Francis GrimsHaw, elected member. 1919, i. 5. 
Martin, G. C., on coalin Alaska. 1912;i1..485. 
on petroleum in Alaska. 1912, ii. 497. 
Martin, G. F., on British blast-furnaces: 1911, ii. 545. 
Martry, G. L., on petroleum in Alaska. 1921, ii. 356. 
Martin, Huan, elected member. 1917, ii. 4. 
Martin, H. E., on iron ore mining machinery. 1914, i. 580. 
Martin, Jamus A., elected member. 1912, 11. 6. 
Marri, L., on coalin the United States. 1911, ii. 510. 
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Martin, L., on iron orein Pennsylvania. 1911, ii. 478. 
on methods of working in collieries. 1911, ii. 580. we 
Martin, Pierre, presentation of Bessemer medal to. 1915, i. 25. 
obituary notice of. 1915, i. 466. 
Martin, 8. 8., on the duplex process. 1915, ii. 276. 
Martin, W., on solubility of carbon in nickel. 1912, ii. 604. 
on properties of vanadium. 1912, i. 589. 
MartueEw, 8. G., on properties of solid fuel. 1917, 1. 307. 
Marron, G., on smallingots. 1912, i. 534. 
Marx, G. H., on strength of gear teeth. 1913, i. 668; 1916, i. 384. 
Mastnt, R., on coalin Italy. 1921, i. 384. 
Mastin, Ernest SeBA, elected member. 1913, i. 3. 
Mastine, K., on iron orein Germany. 1912, i. 431. 
on winding-engines. 1913, i. 573. 
Mastorr, A. N., on transformation points of nickel-chrome steel. 1918, ii. 501. 
Mason, ARTHUR FRANK, elected member. 1920, ii. 4. 
Mason, Henry PARkKeER, elected member. 1917, ii. 4. 
Mason, L., on coalin Indo-China. 1911, ii. 508. 
Mason, R., on cupola construction. 1911, i. 591. 
Mason, W., on alternating stress experiments. 1916, 1. 373; 1918, i. 537. 
on distillation of. coal-tar. 1915, ii. 238. 
on stresses in steel. I911, ii. 613. 
on yield point of metals. 1913, i. 664. 
Maspéro, on existence of ancient iron and steel. 1912, i. 159. 
Masse, R., on modern gas-producer practice. 1913, i. 565, 
MassEnez, C., on estimation of sulphur. 1913, i. 691. 
Massot, P., on high-speed tool steel. 1914, ii. 350. 
Martuer, K. F., on petroleum in United States. 1920, i. 700. 
Marunr, R., on Belgian iron and steelindustry and the Great War. 1919, i. 45 
on moulding sand. 1912, i. 521. 
elected member. 1913, i. 3. 
Mauer, Sir WILLIAM, obituary notice of. 1920, ii. 303. 
Matuers, F. C., on nickel-plating. 1917, ii. 430. 
Maruesivs, L., on reduction of iron by hot gases. 1914, ii. 320. 
Maruestus, W., on blast-furnace hearths. 1921, i. 400. 
on blast-furnace reactions. 1914, i, 637. 
on carbon consumption in the blast-furnace. 1911, ii. 543; 1917, i. 338. 
on cupola practice. 1914, ii. 326. 
on function of coke carbon in iron smelting. 1917, ii. 389. 
on high-blast heats in Mesaba practice. 1915, i. 544. 
on history ofiron. 1912, 1. 610. 
on iron ores containing arsenic. 1915, i. 488. 


Paper on “The magnetic properties of manganese and nickel steels.” 
See Hitprrt, S. 


Marrews, C. D., on testing castiron, 1911, i. 645. 
Marunws, J. A., on coefficient expansion of alloy steels. | 1920, i. 753. 
on chromium magnet steel. 1917, ii. 445. 
on electric steel furnaces. 1916, ii. 482; 1917, ii, 406. 
on hardening tool steel. 1915, i. 583. 
on inclusions in steel. 1919, ii. 522. 
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Matuews, J. A., on iron-copper-nickel alloys. 1911, i. 668. 

on magnetic properties of alloy steels. 1915, i. 616. 

on manufacture of high-speed steel. 1919, ii. 510; 1920, i. 751. 

on molybdenum steels. 1921, i. 467, ii. 403. 
Maruewson, C. H., on applications of micrometry to alloys. 1914, i. 715. 
Maruewson, E. P., on pulverised coal. 1920, i. 690. 
Maruias, T. H., on roll turning. 1914, i. 685, 686. 
Maruias, W., on clay and loam deposits in Germany. 1921, i. 377. 
eee D., on foundry patterns and moulding. 1911, i. 600; 1912, ii. 


Marianon, C., on acid-resisting alloys. 1918, ii. 506; 1920, i. 759, ii. 395. 
on metallurgy of tungsten. 1920, i. 674, ii. 312. 
on preparation of barium. 1913, ii. 686. 
Matson, G. C., on natural-gasin the United States. 1916, i. 231; 1917, i. 327. 
on petroleum in the United States. 1917, i. 322; 1920, ii. 332. 
Matsupara, A., on chemical equilibrium between iron, carbon and oxygen. 
1921, i. 436. 
Marsupa, T., on properties of annealed steel. 1916, ii. 448. 
Matsumura, T., on elasticity of castiron. 1915, ii. 300. 
Marsusuira, T’., on influence of manganese on properties of steel. 1919, ii. 530. 
on physical constants of chromium steel. 1920, ii. 388. 
on properties of tungsten steel. 1919, ii. 531. 
on slow contraction of hardened carbon steel. 1918, ii. 499. 
Paper on “The cause of quenching cracks.” See Honpa, K. 
Matsuura, HARvUKICHT, elected member. 1919, ii. 3. 
Marruews, Artuur, elected member. 1921, i. 4. 
Mattuews, R. R., on petroleum of California. 1914, ii. 299. 
MatTTHEWMAN, F Rep, elected member. 1920, i. 5. 
MartTrHewmay, F, A., on reactions in the open-hearth furnace. 1913, i. 621. 
on sulphur in open-hearth process. 1920, 1. 715. 
Marrutan, K., on blast-furnace operations. 1911, i. 580. 
Martinson, H., on wear of rails. 1912, i. 572. 
Matweter?, on faulty boiler plates. 1914, i. 711. 
on martensite transformation in hypoeutectoid steel. 1918, ii. 502. 
on Neumann lines. 1914, ii. 380. 
on non-metallic inclusions. 1921, i. 429. 
on protective coating for roofing sheets. 1914, ii. 388. 
on slag inclusions in basic steel. 1911, i. 646. 
MavtanD, S., on influence of sulphur in soft grey iron. 1918, i. 535. 
Maurer, E., on theories of hardening. 1921, i. 465. 
Mavricn, on composition of basic slag. 1915, ii. 283. 
Maurice, W., on acetylene mine lamps. 1917, ii. 385. 
on design and equipment of colliery lamp-rooms. 1915, i. 537. 
on lighting of collieries. 1911, ii. 535. 
Mavor, S., on coal-dust experiments. 1911, ii. 534. 
on compressed air in collieries. 1915, ii. 253. 
Maw, Francis Jonny, obituary notice of. 1913, i. 488. ~ 
Mawops.ey, W. H., on blasting in collieries. 1913, i. 571. ? 
Mawson, R., on cleaning of castings. 1914, ii. 332. 
on drop-forging dies. 1916, ii. 436. 
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Mawson, R., on oxy-acetylene welding. 1914, ii. 360, 361. 
Maxwe tt, J. G., on kilns for burning firebricks. 1918, i. 478. 
Maxwe tt, L. C., on determination of carbon in iron. 1921, i. 471. 
on electro-chemical analysis. 1919, ii. 537. 
Maxwe.u-Lerroy, E., on wolframite in Lower Burma. 1916, i. 297. 
May, W. J., on addition of phosphorus to metals. 1916, i. 339. 
on care of crucibles. 1913, i. 618. 
on casting in permanent moulds. 1914, i. 665. 
on cupola construction. 1912, i. 512. 
on design and construction of crucible furnaces. 1914, i. 670, ii. 336. 
on faulty castings. 1912, ii. 549. 
on foundry cores. 1911, ii. 566; 1912, i. 520. 
on foundry patterns.. 1912, ii. 544. 
on plaster patterns for moulding. 1911, ii. 565. 
Mayer, A. R., on peat. 1911, i. 547. 
Mayer, C., on economics of steel manufacture. 1920, i. 723. 
Mayer, F., on cleaning blast-furnace gas. 1914, i. 642, 
Mayer, L., on microstructure of tinplate. 1919, i. 694. 
Maver, W., on rise and progress of iron founding. 1913, i. 607. 
Maynarp, Grorce W., obituary notice of. 1913, 1. 488. 
Mayo, CuartEs RoBeErRt, elected member. 1913, i. 3. 
Mayo, H. T., on geology of the Persian oil-fields. 1919, i. 642. 
Mayon, F. H., on manufacture of chains. . 1915, ii. 299. 
Mayriscu, Emin, elected member. 1921, ii. 10. 
Mopivani, B., on estimation of tungsten. 1911, i. 687. 
Meacuam, F. G., on development of Midland coal-fields. 1913, 11. 537. 
Mzap, A., on industrial uses of gas. 1913, ii. 641. 
Mean, W. J., on iron ore in Cuba. I911, ii. 480. 
Meanpz, M. A., on preservation of iron and steel. 1912, i. 596. 


Means, R. K., on recovery of cyanide of potassium from the blast-furnace. 
1917, ii. 395. 


Mzans, C. M., on explosives in collieries. 1916, i. 325. 
on electricity in mines, safety rules. 1917, ii. 383. 
Muasurzes, H., on pouring castings. 1921, ii. 369. 
MrcxLensure, W., on petroleum in Argentina. 1911, i. 557. 
Meerrsacn, K., on formation of cracks in rolls. 1920, i. 728. 
Mreuro, S., on coalin Japan. 1915, ii. 233. ; 
MEuRTENS, J., on briquetting of iron ore. 1912, i. 451. 
on casting in permanent moulds. I911, i. 603, 11. 569; 1913, ii, 607. 
on cupola practice. 1913, ii. 596; 1914, i. 657, 658, 
on use of scrap-iron briquettes. 1912, ii. 541; 1913, i. 608, ii, 597. 
MerKue, G. §., on theory of combustion. 1914, i. 593. 
MriIsnER, on methods of working in collieries. 1911, ii, 529. 
Muissner, C. A., on by-product coke-ovens. 1914, ii. 292. 
on history and progress of manufacture of coke. 1913, ii. 545. 
on oxygen enrichment of blast. 1920, ii. 346. 
Mutssner, H., on influence of elements on cast iron. 1914, i, 721. 
MrKER, G., on defective annealing owing to uneven surfaces of steel. 1915, ii. 


Muxanny, W. H, on roll design. 1920, i. 729; 1921, i. 434. 
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Metaney, W. H., on roll turning. 1920, ii. 367. 
on rolling of sheets. 1920, i. 728. 
Metuansy, A. L., on uses of petroleum. 1914, i. 614. 
Mettor, J. W., on action of flue-dust on firebricks, 1914, i. 590; 1919, i. 632. 
on developments in refractory material production. 1919, ii. 466. 
on estimation of firing temperature of refractory products. 1917, i. 293. 
on estimation of titanium and vanadium. | 1913, ii. 705. 
on influence of heat on fireclay. 1911, ii. 495. 
on influence of load on refractoriness of firebricks. 1918, ii. 443. 
on occurrence of fireclays in coal-mines. 1914, ii. 280. 
on plasticity of clays. 1921, ii. 340. 5 
on properties of fireclays. 1917, i. 293. 
on tests of refractory materials. 1918, i. 477. 
on texture of firebricks. 1917, i. 292. 
MENDEHALL, C. E., on pyrometry. 1920, i. 688. 
MENDEL, J., on petroleum resources of the world. 1911, ii. 682. 
Menucuint, D., on lignite in Italy. 1921, i. 384. 
Menztss, J. F., on rescue appliances in collieries. 1914, i. 632. 
Mercenter, M., on coal in Central Africa. 1913, ii. 539. 
Mzroer, R. G., on electric furnace practice. 1919, i. 665. 
elected member. 1919, ii. 4. 
Merioa, P. D., on duralumin. 1920, i. 755. 
on embrittling action of sodium hydroxide on soft steel. 1917, ii. 460. 
on graphitisation of white castiron. 1919, ii. 516. 
on iron nickel alloys. 1921, i. 466. 
on magnetic properties of alloys. 1916, i. 384. 
on metallographic methods. 1917, i. 413. 
on metallurgical reactions. 1921, ii. 384. 
on specifications for railway material. 1916, ii. 451. 
elected member. 1921, ii. 10. 
MéricEeavtt, E., on ventilating and pumping machinery. 1913, ii. 569. 
Merrett, W. H.— 
Paper on ‘‘ Some studies of welds.” See Law, E. F. 
Merriam, E. S., on examination of gasoline in natural gas. 1914, i. 749. 
Merriam, F. E., on drop-forging dies. 1916, i. 362. 
Merriam, J. B., on recovery of heat losses in internal-combustion engines. 


1915, i. 530. 
‘Merricr, A. W., on refining of malleable iron in electric furnace. 1920, i. 710. 


Merritt, G. P., on meteorites. 1913, i. 519, ii. 512, 513; 1915, ii. 222. 
Merten, W. J., on case-hardening. 1921, i. 435. 
on heat-treating plant. 1920, ii. 371. 
Merres, A., on hardness testing. I911, ii. 621. 
MERTHYR OF SENGHENYDD, LorD, obituary notice of. 1914, 11. 251, 
Merwty, H. E., on chemical properties of hydrated ferric oxide. 1919, ii. 536. 
on melting points of cristobalite and tridymite. 1918, ii. 443. 
Mesnacer, A., on nomenclature of some technical quantities. 1912, ii. 386, 
on rail fractures. 1912, ii. 382. 
on steel for rails. 1921, ii. 406. 
Mersserscumirt, A., on growth of castiron. 1914, i. 702. 
on the Weiss and Ronay methods of briquetting. 1913, i. 609. 
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Massurscumirt, A., on the use of scrap iron briquettes. 1911, i. 595; 1912, 
1. 513; 
on volume changes in cast iron during cooling. , 1912, i. 555, 556, 
Massrnaer, 0. R., on steel foundry practice. 1918, i. 503. 
Mesra, G., on forging presses. 1911, ii. 573. 
Musrwerpt, A., oniron ore in Germany. 1913, ii. 497. 
Merraver, Maurion, elected member. 1919, ii. 4. 
Mertz, on design of sections. 1919, ii. 501. 
Merz, N., on blast-furnace reactions. 1913, i. 581. 
Merzaer, F. J., on estimation of manganese. 1911, i. 686, ii. 663 ; 1913, i. 693. 
Merrzcerr, J. J., JUN., on foundry cores. 1912, i. 520. 
Merzt, A., on estimation of cobalt in presence of nickel. 1915, i. 633. 
Meunier, J., on explosions in collieries. 1911, i. 574. 
Meunter, 8., on meteorites. 1912, 1. 442, 11. 458. 
Mevricer, on determination ofiron. 1921, 11. 420. 
Mevricer, A., on sampling of coal. 1912, i. 612. 
Mevuskens, C., on shaft-sinking. 1912, ii. 508. 
Meuss, P., on removing safety pillars in coal-mines. 1915, i. 534. 
Mervrsen, A., on calorimetric investigation ofiron-carbon system. 1913, ii. 683. 
Meyer, on gas-producers. 1912, 1. 482. 
on signalling in collieries. 1911, i. 575. 
Meyer, Atoyss, elected member. 1921, ii. 10. 
Meyer, A. A., on electric steel practice. 1917, ii. 407. 
Meyer, A. R., on melting points of metals. 1912, ii. 607. 
on optical methods of temperature measurement. 1914, i. 592. 
Meyer, C, F., on an annealing and hardening furnacé. 1912, 11. 573. 
Meyer, E., on steel for locomotive fire-boxes. 1915, i. 612. . 


Meyer, F. W., on speed control of motors for driving of rolling-mills. 1913, 
i. 639. 


Meyer, G., on power requirements of rolling-mills. 1915, i. 579, 
Meyer, G. A., on substitutes for benzine in safety-lamps. 1915,.i. 537. 
Meyer, H., on heat-treatment of pearlitic nickel steels. I915, i. 586. 
on slag enclosures. 1914, ii. 365, 
on surface equipment of German colliery. 1913, ii. 565. 
Mayer, H. C., on ferro-zirconium. 1919, i. 697. 
on zirconia. 1915, ii. 227; 1919, i. 627. 
Meynr, K., on methods of working coal. 1913, ii. 567. 
MnyERHEIM, G., on estimation of asphalt in petroleum. 1914, ii. 396. 
Muynurs, H. K., on selection of fuel by analysis. 1911, i. 539. 
Meyers, W., on grading of iron ores. 1914, ii. 278. 
Meyy, W., on utilisation of coke-oven gas. 1911, ii. 512. 
Muzanr, R., on calorific value of coal. 1921, i. 380. 

on Wurttemberg oil shale. 1920, ii. 333. 
Micra, on temperatures at great depths. 1911, ii. 532. 
MicuEL, R., on estimation of lime in basic slag. 1911, i. 688. 
MIOHENFELDER, C., on rolling-mill accessories. 1911, ii. 579. 
Mioxtx, G. R., on composition of natural-gas. 1915, i. 527. 

on natural-gasin Canada, 1911, i. 559, 
Mioxs, P. R., on foundry accessories. 1915, ii, 274. 
MIpDLEHAM, ARTHUR, elected associate. 1917, i. 6. 
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Mipptemiss, C. S., on petroleumin India. 1919, ii. 478. 
Mippteron, A. B., on manufacture of iron and steel in China. 1913, ii. 592. 
Mrppteron, A. H., on silica bricks for coke-ovens. 1921, ii. 343. 
on temperature changes in coke-ovens. 1920, i. 696. 
Mrpvteron, Sir T. H., on basic slag supplies. 1920, i. 722. 
Mippieron, WILFRED, elected member. 1920, i. 5. - 
Minctey, A., on manufacture of cast-iron pipes. 1915, i. 565. 
Minetry, Harotp Epwarp, elected member. 1914, ii. xx. 
Mixetorr, T., on geology of petroleum. 1912, ii. 494. 
Miguaitowskry, §., on iron-boron-nickel alloys. 1917, ii. 451. 
Mrxonasczak-SEPULCHRE, VicToR, elected member. 1915, i. 2. 
Mizpey, R., on detection of leakage in blast-furnace water-cooling equipment. 
1919, ii. 485. 
Minzs, H. R., on creep of rails. 1918, ii. 500. 
Mitus, JouHn, elected member. 1921, ii. 10. 
Miss, J. B., on dry-air blast. 1912, 1. 498; 1916, i. 332. 
Mirius, Juan, elected member. 1914, ii. xx. 
Minx, on Pietzka rotary puddling furnace. 1914, i. 652. 
Mizar, A., on cleaning and measuring petroleum. 1917, ii. 375. 
Minxar, A. A., on mine-rescue apparatus. 1914,i. 633. - 
Miter, A. H., on heat-treatment of alloy steels. 1921, i. 441. 
on pyrometry. 1919, ii. 468. 
Miuter, B. L., on coal-fields of Texas. 1914, i. 602. 
on graphite industry of Pennsylvania. 1913, i. 530; 1914, i. 590. 
on graphite industry of the United States. 1921, ii. 340. 
on iron orein Cuba. 1911, ii. 481. 
on manganese ore in Brazil. 1916, ii. 379. 
on mining industry in Bolivia. 1920, i, 675. 
Miter, C. F., on laboratory furnaces. 1912, ii. 616. 
Minter, C. P.— 
Paper on ‘“‘ The effect of initial temperature on physical properties of 
steel.” See ANDREW, J. H. 
Mutter, D. D., on electric furnaces tor heat-treatment. 1918, ii. 482. 
Miter, G. W., on origin of ore deposits. 1912, i. 430. 
Mutter, H. F., Jun,, on open-hearth furnace practice in foundries. 1913,i. 610. - 
on open-hearth furnaces. 1913, i. 619, 621, ii. 613 ; 1914, i. 661. 
on ports for open-hearth furnaces. 1914, ii. 336; 1915,i.572; 1921, i. 418. 
Mituer, J., on calorimetry. 1911, i. 537. 
on fatigue in automobile steels. 1921, ii. 398. 
Mittmr, JAMes Epwin, elected associate. 1920, 1. 6. 
Miturr, J. S., JuN., on asphalt, 1920, ii. 336. 
Mittsr, P. J., on economics of ore mining. 1914, i. 583. } 
Mitier, 8. W., on path of rupture in steel fusion welds. 1919, i. 679. 
on structures in steel fusion welds. 1918, i. 509. 
on tests of welds. 1921, i. 445. Fe 
on welding. 1915, ii. 296; 1916, i. 367; 1918, ii, 486; 1919, ii. 513. 
Mitier, W. A., on coal-cutting machinery. 1913, ii. 566. ihe 
Mittsr, W. G., on iron ore in Sweden. 1911, i. 517. 
Mixture, W. J., on magnetic iron ore in New York. 1920, i. 671. 
Mitizs, B. Le R., on iron ore in Cuba. 1916, i. 293. 
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MittHOoLLAND, R. A., on case-hardening. 1916, i. 357. ~ 
Mintinaton, W. E. W., on miciostructure of steel. 1919, i. 692. 
Mus, A. P., on tests on old wrought-iron chain links. 1911, ii. 618. 
Mixs, FRANK, elected member. 1914, i. 3. 
Mitts, Sr Freperick, on origin and development of the railway rail 1917, 
i. 275 ‘ 
elected member of Council. 1915, i. 14. 
vote of thanks by. 1912, i. 21. 
Miuus, FrepERIcK, elected member. 1919, i. 5. 
Mu1s, G. P., on heat-treating furnaces. 1921, i. 436. 
Mus, M. H., on gas-producers. 1915, ii. 250. 
Mitnz, I. B., on magnetic and mechanical properties of manganese steel. 
1914, i. 128. 
Mitton, H. E., on search forcoal. 1919, ii. 472. 
Minton, J. E., on spontaneous combustion of coal. 1913, i. 576. 
Miuron, J. T., on failure of boiler plates in service. 1914,i. 293; 1917, ii. 163. 
Mimry, A., on causes of error in shock tests. 1914, i. 704. 
Miner, D. F., on electric welding. 1920,ii. 376; 1921, i. 445. 
Mineaye, J. C. H., on coke industry of New South Wales. 1917, i. 319. 
on meteorites. 1913, ii. 513. * 
Minicu, V. E., on mechanical preparation of moulding sand. 1913, i. 613. 
Mrinnic, H. D., on separation of aluminium. 1915, i. 633. 
Minot, M., on by-product recovery. 1921, 11. 354. 
Mintrop, L., on automatic recording clinometer. 1913, i. 520. 
on coal reserves of Westphalia. 1913, i. 705. 
on composition of coals. 1913, i. 536. 
on gasesin mines, 1914, i. 632. 
Miny, J., on influence of sulphur on cast iron. 1917, ii. 434. 
Mrouatt, on electric furnaces in Italy. 1917, i. 366. 
Mirza, R. N., on use of concrete in mines. I911, i. 564. 
aes D., on manganese ore in the United States. 1920, ii. 310; 1921, i. 


Misson, G.— 


Paper on “‘ The colorimetric estimation of sulphur in pig iron and steels.” 
1914, i. 510; reagents and apparatus required for the estimations, 510 ; 
details of the operation, 511; results obtained with new process, 512. 
Correspondence: J. E. Stead, 514. 


Miran, B., on laboratories. 1911, i. 680. 
Miroweny, A. R., on open-hearth construction. 1915, ii, 278. 
Mircowe.t, F. G., on iron-ore handling. 1919, ii. 463. 
Miron, G. K., on by-product recovery. 1914, i. 607. 
MircHELt, Grorae WILLIAM, elected member. 1912, i. 3. 
MircueEtt, J., on metallography. 1921, i. 465. 
on mine timber. 1917, i. 331. 
MiroHett, JAmus, elected member. 1918, i. 4. 
Mrronett, J. C., on methods of working coal. 1912, ii, 511. 
Mirrorp, WILLIAM, obituary notice of. 1915, i. 463. 
Mirinsx1, A. I., on influence of arsenic on steel rails. 1914, i. 709. 
on determination of physical properties of steel. 1915, ii. 300. 
Miyakawa, Hasimn, elected member. 1916, i. 3. 
Mixter, W. G., on temperature of formation of titanium dioxide. 1912, i. 590. 
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Mrxtrr, W. G., on test for carbon in minerals. 1917, ii. 467. 
on thermo-chemistry of silicon. 1916, ii. 468. 
Mizurant, YOsHrArKo, elected member. 1915, i. 2. 
MOELLENDOREF, W. von, on crystallography. 1913, ii. 674. 
Morrat, J. W., on direct production of iron. 1921, i. 410. 
Morrertt, F. J., on electric furnace practice. 1919, i. 666. 
Morrert, L. W., on plant of Maryland Steel Company. 1919, ii. 500. 
Morrit, F. H., on coalin Alaska. 1913, ii. 542. 
on graphite in Alaska. 1913, ii. 528. 
on tungsten in Alaska. 1913, ii. 511. 
Moeiintcrt, R. V., on manganese ore in the Bukowina. 1920, ii. 311. 
Monk, E., on apparatus for gas analysis. 1911, i, 690. 
Monr, J. A., on blast-furnace practice. 1919, ii. 483, 485. 
Monee, T., on coal washing. 1912, ii. 518. 
Morr, M. B., on magnetic properties of steel and steel alloys. 1911, ii. 633 ; 
1914, ii. 375. : 
Motster, F. L., on physical properties of rifle barrels. 1920, ii. 384. 
MoLDENHAUER, F., on estimation of silica. 1912, i. 609. 
on winding-engines. 1912, i. 486. 
MoLpeEnkz®, R., on briquetting of scrap. 1911, ii. 561. 
on cupola practice. 1913, i. 604, 605; 1915, i. 559; 1920, ii. 352, 
on electric furnaces in iron foundries. 1921, i. 412. 
on foundry coke. 1911, i. 593. 
on grey iron castings. 1915, i. 559; 1921, i. 412. 
on history of iron casting. 1915, ii. 266. 
on influence of cerium in castiron. 1920, i. 740. 
on influence of high carbon on quality of charcoaliron. 1913, i. 658. 
on labour-saving appliances in the foundry. 1916, ii. 427. 
on malleable castings. 1911, i. 605; 1912, ii. 373; 1913, ii. 604; 1915, 
i. 566. 
on malleable castings for automobiles. 1915, i. 613. 
on moulding-sand. 1912, ii. 546; 1914, ii. 330, 331. 
on seasoning of castings.’ 1917, 1. 352. 
on semi-steel. 1916, ii. 423. 
on specifications for castiron, 1914, ii. 364. 
on testing of castiron. 1914, ii. 94. 
on thermo-physics of castiron. 1917, i. 393. 
on zirconium as a deoxidiser. 1921, i. 412. 
Motiarp, A., on testing hollow beams of oval section. 1913, i. 660. 
Monpen, H., on compression tests of iron and steel. 1916, i. 374. 
on power requirements for rolling-mills. 1915, ii. 290. 
Mone 1, A., obituary notice of. 1921, ii. 330. 
Monks, AUSTEN JOHN, elected member. 1913, ii. 4. 
Monks, FREDERICK, obituary notice of. 1912, ii. 434. 
Monks, FreprrtcK Remunp, elected member. 1913, ii. 4. 
Monwnarvz, P., on resistance of iron-chromium alloys to acid attack. 1911, i. 


MonnevT, O., on low-temperature coking. 1921, i. 390. 
on smoke abatement. 1917, i. 308. 
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Monraaur, W. T., on manufacture and uses of grinding wheels. 1918, i. 508 
1920, ii. 378. 
Monts-Fiorss, M. M., on distribution of hydrocarbons. 1920, i. oo2- 
Monraommry, A., on coal in Western Australia. 1913, i. 544. 
on iron ore in Western Australia. 1913, i. 517; 1920, ii. 507. 
MontaomeEry, Robert, elected member. 1916, i. 3. 
Montcomery, R. J., on manufacture of silica bricks. 1919, i. 631. 
on tests of refractory materials. 1918, i. 478. 
MontcomEry, WiLi1AM Ross, elected associate. 1917, i. 6. 
Monypenny, J. H. G.— 


Paper on “The structure of some chromium steels.” 1920, i. 493 ; 
effect of chromium on the eutectoid point, 498 ; influence of rate of cooling 
on chromium steels, 507; austenitic steels, 510; effect of varying cooling 
rates on austenitic steels, 513; low chromium steel, 515; summary and 
conclusions, 516.—Discussion: A. McWilliam, 519; W. H. Hatfield, 519; 
H. Brearley, 520; F. C. Thompson, 521; J. F. Kayser, 521; W. H 
Hatfield, 522; J. H. Whiteley, 523; J. H. G. Monypenny (reply), 523. 
on Al transformation. 1919, ii. 439. 


on brittleness in nickel-chrome and other steels. 1920, i. 622. 
on chromium steels. 1920, i. 489. 
on effect of initial temperature on physical properties of steel. 1920, i. 609. 
on nickel-chrome steels. 1919, ii. 394. 
on the photomicroscope. 1920, i. 757, ii. 390. 
on stainless steel. 1921, i. 447. 
on tensile tests. 1921, ii. 398. 
Moopy, Cumstrr SHERMAN, elected member. 1919, i. 5. 
Moopy, CHRISTOPHER, elected member. 1917, ii. 4. 
Moopy, WILFRED, elected member. 1920, i. 5. 
Moon, E. G., on gas-producer practice. 1914, ii. 304. 
Moon, Grorae C., elected member. 1912, i. 3. 
Moors, ALBERT JAMES, elected member. 192], ii. 10. 
Moors, CHARLES HENRY, elected member. 1920, ii. 4. 
Moors, C. J., on atomic weight of phosphorus. 1912, ii. 608; 1913, i. 683. 
Moorz, E., on manufacture of shells. 1917, ii. 428. 
Moorg, E. F., on petroleum in Bolivia. 1912, ii. 498. 
Moors, KE. J., on iron ore in Canada. 1911, i. 518. 
Moors, E. S., on iron ore in Canada. 1919, i, 616 ; 1920, ii. 307. 
Moors, E. T., on electric furnaces. 192], i. 424, 426, ii. 378. 
Moors, E. V., on peat fuel manufacture in Ontario, I911, ii. 511. 
on utilisation of peat. 1919, ii. 482. 
Moorg, GEORGE Prprson, elected member. 1921, i. 4. 
Moors, H., on composition of fuel oils. 1916, i. 318. 
on fuel-oil from coal. 1916, i. 318. 
on ignition temperatures of liquid fuel. 1920, ii. 337. 
on spontaneous ignition of liquid fuel. 1917, i. 325, ii. 375. 
Moore, HaRoxp, on the ball test. 1920, i. 357. 
on critical ranges of pureiron, 1913, i. 350. 
on nickel-chrome steels. 1919, ii. 390. 
on notched bar impact tests. 1921, i. 454. 
Moors, H. F., on effect of cold working on fatigue. 1919, i. 686. 
on fatigue of metals. 1920, ii. 381; 1921, i, 456, ii. 398. 
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Moorg, H. F., on heat-treatment of nickel-steel. 1919, ii. 508. 
on moving photomicrographs. 1928, ii. 504. 
on oxy-acetylene welded joints. 1918, ii. 487. 
on strength of beams. 1914, i. 705. 
on testing machine. 1911, i. 649. 
on tests on nickel-steel riveted joints. 1911, ii. 617. 
on tests of structural material, 1911, i. 647. 
Moorz, J. E., on steel for valves. 1920, i. 747.- 
Moors, P. T., on the oil industry of the United States. 1917, i. 323. 
Moors, Qurnttn, elected member. 1914, i. 3. 
Moorz, R. B., on estimation of vanadium in ores. 1914, ii. 395. 
on uranium and vanadium deposits of the United States. 1914, ii 
Moore, R. C., on geology of oil and gas-fields. 1917, ii. 372. 
on petroleum in Kansas. 1920, ii. 334. 
Moors, R. J., on analysis of petroleum. 1916, i. 402. 
on chemistry of the paraffin hydrocarbons. 1917, i. 324. 
on fractionation of paraffin oils. 1917, i. 324. 
on petroleum products. 1916, ii. 406; 1917, ii. 376. 
Moors, R. T., on history of coal-mining, 1914, i. 634, 
-Moorz, R. W., on ductile tungsten. 1914, i. 726. 
Moors, StpNEY JOHN, elected member. 1912, ii. 6. 
Moore, W., on effect of heat supply on fuel economy in blast-furnace. 
ii, 108 
Moors, W. E., on electric furnace in foundries. 1920, i. 710. 
on steel foundry practice. 1919, ii. 490. 
Moorueap, M. K., on petroleum production of Burma. 1913, i. 708. 
Moornouvuss, J. R., on moulding machines. 1911, i. 603. 
Moorwoop, F, Cott, elected member. 1919, ii. 4. 
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1920, 


Monrcuatr, P., on automatic conveying system in Norway. 1914, ii. 276. 


Montaomery, EK. T., on effect of overfiring on the structure of clays. 
280. 
Morawe, F., on formation of pearlite. 1914, i. 718. 
Morcom, R. K., on Schoop spraying process. 1914, ii. 388. 
Morven, SypNEY HERBERT, elected member. 1914, ii. xx. 
Moretey, T. L., on pyrometry. 1911, ii. 503. 
Morerrs, A., on blast-furnace operations. 1915, i. 544. 
on blast-furnace reactions. 1914, i. 636. 
elected member. 1921, i. 4. 
Morey, J. B., on quenching mediums. 1921, ii. 392. 
Moraan, A. F., on magnetic properties of nickel andiron. 1912, i, 57 
on passivity of nickel. 1912, i. 596. 
Moraan, ARTHUR OSBORNE, elected member. 1920, ii. 5. 
Moraan, A. W., on combination of coal and gas-firing. 1917, fi. 362. 
Moraan, CO. H., obituary notice of. 1911, i. 500. 
Moraan, G. T., on chemical aspects of peat problem. 1916, 1. 311. 
Moraan, J. D., on coal-dust explosions. 1915, i. 538. 
on tests of permanent magnets. 1919, ii. 533. 


1914, ii. 


Uf 


Moraay, O. C., on production of sound ingots. 1911, i. 87 ; 1912, ii. 59, 88. 


Moraan, P. G., on mineral industry of New Zealand. 1913, i. 709. 
Mora@an, Seprimus VAUGHAN, obituary notice of. 1913, ii. 480. 
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Morcanrotu, L. C., on magnesite. 1915, i. 501. 
Moraans, T. D. and F. RogERs— 
Paper: “ Investigation upon a cast of acid open-hearth steel.” 1917, 

ii. 209; experimental cast, 209; analysis of pit samples, 210 ; analyses 
of the top, middle and bottom billet of each ingot, 211 ; tensile tests and 
hardness tests, 212 ; tests upon the forged steel, 212 ; section of ingot, 213 ; 
microstructure, 213.—Dicsussion : Cosmo Johns, 219; W. H. Hatfield, 
219; S. W. Williamson, 219; Alleyne Reynolds, 220; T. D. Morgans and 
F. Rogers (reply), 230. 

Morgans, WILLIAM, elected member. 1920, ii. 5 

Morin, H. A., elected member. 1921, i. 4. 

Morty, L., on earth pressures in collieries. 1912, i. 484. 

on escape of fire-damp from coal. 1913, 11. 570. 

on gases in collieries. 1911, i. 571. 

Morag, E., on shaft-sinking. 1914, i. 621. 

Morrett, J. C., on oil shales. 1918, ii. 456. 

Morris, J., on underground fires. 1914, i. 630. 

Morris, JAMES FREDERICK, elected member. 1919, ii. 4. 

Morris, Joun ALFRED, elected member. 1911, ii. 10. 

Morris, J. T., on magnetic properties. 1911, ii. 632. 

Morrison, A. C., on autogenous welding. 1911, i. 639. 

Moratson, C. J., on embrittling effect of pickling on carbon steel. 1921, ii. 419. 

Morrison, J., on working of coal-seams under the sea. 1914, ii. 309. 

Morrison, W. L., on the electric furnace in the foundries. 1914, ii. 327. 
on electrodes. 1920, ii. 361. 
on estimation of carbon. 1912, ii. 618; 1915, ii. 329. 
on manufacture of ferro-vanadium. 1915, ii. 282. 
on synthetic cast iron. 1921, i. 405. 

Morrow, L. W. W., on iron wire for electric transmission. 1918, i. 548. 

Morszacn, on shaft-sinking in collieries. I911, ii. 526. 

Mors, C, A., on rail failures. 1912, ii. 594. 


Mors1ne, J., on apparatus for determination of carbon in iron and steel. 1915, 
i. 631. 


Mortimer, Ener.-COMMANDER JOHN Ernest, elected member. 1917, ii. 4. 
Morton, J. M., on cost keeping of castings. 1914, ii. 335. 
MosrLEy, H. W., on passivity ofiron. 1916, i. 396. 
Mossus, F, G., on preparation of crucible graphite. 1919, ii. 465; 1921, i. 379. 
Moss, L. D., on coal handling. 1912, ii. 518. 
Moss, R. S., on gas-producers. 1911, i. 560. 
Moss, 8. A., on gas-power versus steam-power in rolling-mills. 1917, i. 375. 
on turbo-blower regulators. 1917, i. 340. 
Mort, W. R., on analysis of refractory materials. 1920, ii. 319. 
on a new method of chemical analyses. 1920, ii. 396. 
5 ange te W., on manufacture of firebricks from non-plastic material. 1919, 
1. 628. 
MorrraM, Str RicwarD, obituary notice of. 1914, i. 554. 
Moutron, 8. A., on heat-treatment furnaces. 1921, ii. 388. 
Moutton, W. H., on sanitation in collieries. 1914, i. 634. 
Mountain, W. C., on equipment in collieries. 1914, i. 624, 
on haulage in colleries. 1912, i. 488. 
elected member. 1915, i, 2, 
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Mourgv, C., on gasesin mines. 1912, i. 488; 1914, ii, 311. 


on thermal changes on heating hardened steel. 1921, ii. 390. 
Mowat, D. M., on signalling in collieries. 1917, i. 334. 


Mrazec, L., on petroleum in Roumania. 1911, ii. 513. 


Mve tier, E. F., on calorimeters for gas-testing. 1915, i. 503, 

on standard scale of temperature. 1920, i. 688. 
Muencu, G. W., on gas-producer practice. 1913, i. 565, ii. 558. 
Mtaas, O., on microstructure of minerals. 1912, i. 582. 
MuuLreLp, J. E., on pulverised coal. 1917, i. 306; 1920, ii. 321. 


Mowart, J. F., on heat-value of blast-furnace gases. 1913, ii. 536. 


Mitoxz, K. von, on mineral deposits of Transylvania. 1915, i. 480. 


cCxvli 


Movtvs, H. G., on magnetic change in cementite and ferrite. 1920, ii. 391. 


MorrueaD, A. B., on direct current compared with three-phase current for 


driving steelworks plant. 1920, i. 261. 
on use of low-grade fuel. 1920, ii. 323. 
elected member. 1918, ii. 3. 
MurrHEap, THOMAS, elected member. 1913, i. 3. 
MuLLEN, P., on methods of working coal. 1917, i. 332. 


Méttuter, A., on electric production of steel. 1911, ii. 591; 1914, i. 678. 


Mtuuer, E., on carbon-dioxide recorders. 1912, i. 461. 
on electric high-temperature vacuum furnace. 1915, ii. 328. 
on estimation of carbon and sulphur. 1911, i. 683. 
on estimation of manganese. 1911, i. 686. 
on estimation of vanadium. 1911, ii. 659. 
on mechanical preparation of moulding-sand. 1912, ii. 546. 
on special castings. 1912, i. 522. 


Mittusr, E. R. E., on estimation of phosphorus. 1912, i, 602; 1913, i. 691, 


on estimation of sulphur. 1912, i. 604. 
MULLER, F.— 


Paper on “‘ The development of dry-cleaning in blast-furnace gas purifi- 
cation.” 1914, i. 317; description of working of preliminary plants, 317 ; 
results obtained by the new process, 320 ; comparison of dry-cleaning and 
wet-cleaning plants, 324; advantages of highly-cleaned gas, 325 ; statistics 
of recent installations, 328.—Discussion :- Greville Jones, 330; A. Gouvy, 
331; D. Neustadter, 332; W. Dixon, 333; J. A. Smeeton, 334; E. 
Hall-Brown, 335; A. Greiner, 339.—Correspondence : F, Miller (reply), 


339. 

on cleaning gas. 1911, i. 561. 
Miter, F. C., on coal in Switzerland. 1912, ii. 481. 
on iron ore in Italy. 1912, ii. 447. 
Mixer, F. E., on coal washing. 1913, i. 577. 
Miturr, Gusray H., obituary notice of. 1913, i. 489. 
Mouuter, J. A., on coalin Algeria. 1920, ii. 326. 
Mutier, J. H., on atomic weight of molybdenum. 1916, i. 389. 
Mier, M., on calorific value of coal. 1921, i. 380. 
on determination of manganese in steel. 1918, ii. 508. 
Mouser, R. W., on recovery of zinc from scrap. 1920, ii. 358. 
Mutier-Herrines, P., on coal-field of Sumatra. 1916, i. 310. 
oniron ore in Sumatra. 1916, i. 290. 


Motz, F., on blast-furnace practice, 1919, i. 647. 


Mutter, A., on ancient history of Styrian Erzberg. 1914, i. 651. 


CCXVIil NAME INDEX. 


Moutnvey, J., on green sand cores. 1914, ii. 329. 
'Mumrorp, E. H., on moulding machines. 1911, ii. 568. 
on origin of iron ore. 1913, i. 506. 
Mounpo, CG. J., on lighting of rolling-mills. 1912, i. 533. 
Monk, E., on classification of sand. 1914, i. 663. 
on drying stoves for moulds. 1914, i. 665. 
on foundry equipment. 1915, i. 566. 
on space required for foundry practice. 1913, i. 615. 
Minxer, F., on rolling iron and steel. 1912, i. 500. 
Mony, M. J., on natural-gasin Alabama. 1912, ii. 501. 
on natural-gas in Kentucky. 1914, i. 616. 
on petroleum in Kentucky. 1914, i. 611, ii. 299. 
on petroleum in Pennsylvania. 1912, i. 475. 
Munwook, P., on amount of air used in the cupola. 1913, i. 605. 
on cupola practice. 1911, ii. 559. 
Mowroz, C. E., on producer practice. 1912, ii. 504. 
on storage of explosives in mines. 1916, i. 326. 
Munror, H. S., on gasesin mines. 1912, ii. 514. 
Mountz, G., on electric furnace for manufacture of steel castings. 1915, i. 563, 
on manufacture of steel castings. 1916, i. 340. 
on steel foundry practice. 1915, i. 562, 563. 
on steel foundry sand. 1918, i. 506. 
Munze1, K., on gas-producers. 1912, 1. 479. 
MuRaAxKAMt1, T,.— 
Paper: ‘‘Note on the structure of iron-carbon-chromium alloys.” 
1919, ii. 445.—Correspondence : J. F. Kayser, 449. 
Paper : “On graphitisation of iron-carbon alloys.” See Honpa, K. 
Paper : “ Notes on the structural constitution, hardening and tempering 
of high-speed steel containing chromium and tungsten.” See Honpa, K. 
on constitution of tungsten steel. 1918, ii. 503. 
on structure of magnet steel due to heat-treatment. 1918, i. 553. 
on structure of tungsten steel. 1919, ii. 530. 
on thermo-magnetic properties of carbidesin steels. 1918, i. 552. 
Mourpoog, G. J., on gas-engines. I911, i. 563. 
Murmann, B., on mine gases. 1914, ii. 311. 
Murray, J. A., on use of borings in cupola operations. 1917, i. 349. 
Murray, A. F., on value of air compressors in foundry practice. 1914, i. 666. 
Murray, C. B., on sampling of iron ores. 1914, i. 746. 
Murray, A. F., on use of compressed air in foundries. 1913, i. 609. 
Murray, M. T., on heat-value of fuel. 1911, ii. 504. 
Mus@ravkE, WALTER MARTIN, obituary notice of. 1913, i. 490. 
Muzer, A., on coal in the Balkans. 1911, ii. 507. 
on iron ore in the Balkans. 1911, ii. 472. 
on maganese ore in the Balkans.’ 1911, ii. 482. 
Myers, A. H., on galvanising. 1920, i. 738. 
Myers, C., on electric furnaces of special type. 1912, i. 542. 
Myers, D. M., on fuel conservation. 1913, ii..536 ; 1918, ii. 449; 1921, i. 381. 
Myers, E. M., on equipment of coke-ovens. 1917, ii. 369. 
Myers, F. B., on analysis of alloys of nickel and zirconium. 1917, ii. 464. 
on estimation of tantalum. 1917, ii. 465. 
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Myers, F. B., on estimation of uranium. 1919, i. 701. 
Myttvus, W. G., on regulation of arc furnaces. 1921, i. 424, 


N 

Nacutweu, A., on moulds for the production of hollow castings. 1911, ii. 565. 
Naveruorr, A., on coke-oven accessories. 1915, ii. 237. 
Napzry, R., on lighting of collieries. 1917, i. 333. 
NaxcGEz, H., on analysis of gases in ironworks practice. 1912, i. 612. 
Nace, A., on uses of petroleum. 1911, ii. 519. 
Naget, O., on iron ore in Austria. 1914, ii. 266. 

on mine drainage. 1911, i. 570. 
Naruusr, R. F., on enamelling of iron and steel. 1913, ii. 694. 
Nar, THExetH Kumaran, elected member. 1916, ii. 2. 
Natsu, W. A., on scientific aspects of steel founding. 1916, i. 340. 
Natt, J., on foundry patterns and mouldings. 1911, i. 599, 600. 
Namrias, R., on determination of silicon in ferro-silicon. 1915, ii. 329. 
NaANcouias, Henry Purr, elected member. 1917, i. 3. 
Napier, J. W., on low-temperature carbonisation of coal. 1916, ii. 401. 
Naporirayn, F. J., on oxygen cutting. 1920, ii. 377. 
Nasu, CLIFFORD, elected member. 1920, i. 5. 
Nasint, R., on estimation of molybdenum. 1912, ii. 624. 

on molybdenite in Italy. 1912, ii. 456. 
Nason, F. L., on origin of magnetic iron ores. 1912, ii. 446. 
Nartuorst, H., on haulage in iron mines. 1915, i. 493. 
Nartnorst, H. J. H., on concentration of iron ore. 1913, i. 524. 
Naruustius, H.— 

Paper on “‘ Improvements in electric furnaces and their application in 
the manufacture of steel.” 1912, i. 51; the induction furnace, 51; arc 
furnaces, 57; the Nathusius furnace, 59.—Discussion: A. Windsor 
Richards, 87; E. C. Ibbotson, 87; E. H. Saniter, 88; E. Kilburn Scott, 
88; C. C. Gow, 90; W. Dixon, 91; Arthur Cooper, 92.—Correspondence : 
EK. Adamson, 92; A. Greiner, 93. 
on the Nathusius electric furnace. 1921, ii. 378. 

Nau, J. B., on electric production of steel. 1911, ii. 591. 
on foundry mixers. 1911, ii. 558. 
on production of sound ingots. 1913, i. 634. 
Naumany, A., on producer practice. 1917, ii. 379. 
Nayior, Jonn WIxson, on electric furnace practice. 1920, i. 718, ii, 360, 
elected member. 1920, 1. 5. 
Neap, J. H., on case-hardening. 1913, i. 643. 
on influence of carbon on physical properties of steel. 1916, i. 371. 
on influence of heat-treatment on physical properties of steel. 1913, ii. 658. 
on tension tests on nickel steel. 1921, i. 456. 
elected member. 1911, i. 10. 
Neat, R. O., on petroleum mining. 1919, i. 643. 
NezAx#, J. C., on history and development of the steel wheel. 1914, i. 661. 
Nears, R. E., on coal-handling. 1911, i. 578. 
on Powell process for preservation of timber. 1914, i. 622. 
Neavs, A. A., on rope-drive for rolling-mills. 1911, ii, 578. 
Neset, M. L., onthe specific gravity of coal. 1917, i. 309. 
Neepuam, W., on moulding large condenser pipes. 1911, ii. 566. 
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Nergty, Guen WAyNnNz, elected member. 1921,1.4. _ 
Nett, C. P., on conditions of employment in American iron and steelworks, 
1913, ii. 725. 
Nexson, G. H., on manufacture of crucible steel. 1914, ii. 336. 
Netos, H. J., on mine ventilation. 1911, i. 570. : 
Netson, A. C., on distribution of the charge in blast-furnaces. 1917, i. 339. 
Netson, ANDREW SCLANDERS, obituary notice of. 1913, i. 490. 
Netson, B. S., on combustion of liquid fuel. 1917, ii. 376. 
Nexson, J., on foundry costs. 1912, ii. 552. 
Netson, R., on coal-cleaning. 1921, ii. 359. 
on mechanical power in mines. 1913, 1. 571. 
on use of electricity in mines. 1915, i. 533. 
Netson, Tom Hotuanp, elected member. 1920, i. 5. 
Netson, T. J., on prevention of electrical accidents in mines. 1915, i 539. 
Nemincer, L. F., on drawings for the pattern-shop. 1918, i. 351. 
Nzoet, P., on early manufacture of iron in India. 1915, i. 555. 
Nussrt, A. F., on gas-cleaning. 1917, i. 341. 
Nessrrt, C. E., on firebricks 1916, ii. 386; 1920, i. 678, 679. 
on specifications of refractory bricks. 1918, ii. 443. 
on tests on silica bricks. 1917, ii. 352. 
Nessirt, C. T., on costs of production in the electric furnace. 1914, ii. 340. 
on estimation on manganese. 1917, ii. 464. 
elected member. 1921, i. 4. 
Ness, J., on petroleum in Canada. 1921, ii. 355. 
Nzv, K., on rolling iron and steel. 1912, i. 550. 
on rolling of steel ingots while semi-fluid. 1912, ii. 569. 
Nevsaumer, H., on estimation of phosphoric acid. 1912, ii. 627. 
Nrvsercer, H., on geology of petroleum. 1913, 1. 551. 
Nevsert, J. V., on copper in steel. 1920, ii. 394. 
Nevurana, E., on a new design of cupola. 1913, ii. 594. 
Neuman, B., on balance of the blast-furnace. 1917, i. 338. 
on base metal industry. 1916, ii. 472; 1919, i. 703. 
on composition of blast-furnace slag. 1911, i. 590. 
on electrical production of pigiron. 1912, ii. 531. 
on flameless surface combustion. 1913, ii. 534, 
on heat balance of electric smelting furnace. 1916, i. 335. 
on iron industry. 1914, i, 773. 


on magnetic and mechanical properties of pure electrolytic iron. 1915, 
i. 616. 


on manufacture of aluminium in Germany. 1918, ii. 510. 
on metalindustry. 1915, 1. 659; 1918, ii. 511. 

on slag cement. 1919, i. 654. 

on specific heat of gases. 1919, ii. 471. 

on world’s production of iron and steel. 1913, i. 718. 

on world’s production of metals. 1914, i. 773. 

Nevumany, G., on heat currents in stoves and regenerators. 1921, i. 404. 
on reversing valves for open-hearth furnaces. 1911, i. 619. 
Nerumann, K., on tests on producer-gas power plant. 1911, ii. 525. 
Nevumany, R., on American coal-washing machines. 1913, ii. 575. 

on blast-furnace working. 1918, i, 489. 
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Nevray, L., on pyrometry. 1920, ii. 320. 
Nevustapter, D., on blast-furnace gas purification. 1914, i. 332. 
on utilisation of blast-furnace gas. 1914, i. 643. 
elected member. 1911, i. 3. 
Nerwatt, ARCHIBALD Park, elected member. 1917, ii. 4. 
Newsery, E., on corrosion and electrical properties of steels. 1917, i. 418. 
Newcoms, R. E., on foundry equipment. 1918, i. 508. 
on testing high-speed steels. 1912, ii. 588. 
Newcoms, R. W., on pyrometer porcelains. 1920, i. 688. 
NEWELL, Epwry Frank, elected member. 1919, ii. 4. 
NeEwELL, H. D., on segregation in bars. 1921, i. 429. 
Newuanp, D. H., on moulding sand. 1915, ii. 270. 
Newton, Dan., elected member. 1918, i. 4. 
Newron, E., on manganese ore in United States. 1919, i. 622, 623. 
on use of manganiferous iron in open-hearth practice. 1918, i. 511. 
Newton, JAMrEs SroppARD, elected member. 1918, i. 4. 
Newton, L. V., on classification of coal. 1912, ii. 474. 
Ney, A. H., on manufacture of synthetic phenol and picric acid from coal-tar 
products. 1915, ii. 238. 
Nisecker, K., on rolling-mill engine. 1915, i. 577. 
Nicuouas, U. J., on corrosion of iron in concrete. 1911, i. 676. 
NicwHotts, J. H. H., on analyses of Canadian fuels. 1918, ii. 450. 
Nicuousoy, F., on alloy steels for motor-car construction. 1915, i. 613. 
on case-hardening. 1913, ii. 637. ; 
elected member. 1918, ii. 3. 
Nicuouson, N. A., on coalin Nova Scotia. 1912, ii. 484. 
Nicky, M. E., on manufacture of sulphate of ammonia. 1921, i. 389. 
Nicot, E. W. L., on coke as boiler fuel. 1916, ii. 403; 1917, ii. 371. 
Niconarpor, P., on analysis of coal. 1912, ii. 627. 
on analysis of oil shale. 1919, ii. 541. 
on commercial analyses and tests. 1919, 1i. 540. 
on estimation of alumina in aluminium. 1912, ii. 621. 
on estimation of gaseous volumes during reactions. 1919, i1. 541. 
on estimation of magnesia. 1919, 11. 541. 
on estimation of manganese. 1918, 11. 539. 
on Schoop process. 1921, ii. 417. 
Nicots, J. R., on shearing strength of steel. 1913, ii. 655. 
Nicov, P.— 
Paper on “The iron-ore deposits of Eastern and Western France.” 
1914, ii. 131; introduction, 131; Normandy, Anjou and Brittany, 134 ; 
Normandy, 136; Anjou and Brittany, 142; French Lorraine, 145; 
geographical position, 148; geology, 149; the ores, 149; Nancy ore- 
fields, 151; Briey ore-fields, 152; Orne ore-fields, 153 ; Landres ore-field, 
154; Tucquegnieux ore-field, 156; methods of working in the Briey 
ore-field, 157; Longwy ore-field, 158; Crusnes ore-field, 159; resources 
of the French Lorraine ore-field, 161; conclusions, 163. 
Paper on “The iron ore deposits of Eastern and Western France.” 
1921, ii. 15; Lorraine, 18; ore-field of old French Lorraine, 21; ore-fields 
of recovered Lorraine (Moselle), 34; resources of the French-Lorraine 
deposits, 35; the iron-ores of Normandy, Anjou and Brittany, 37 ; 
conclusions, 52.—Discussion: H. Louis, 53; H. K. Scott, 55; F. de 
Wendel, 56; Sir Hugh Bell, 56; P. Nicou (reply), 57. 
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Nicovu, P., on economics of iron ore mining. 1915, i. 494. 
on electric smelting of iron ore. 1912, i. 507; 1913, 11. 584, 585. 
on iron ore in France. 1917, ii. 339. 
on iron ore in Norway and Sweden. 1911, ii. 473; 1920, 11. 313. 
Niperav, C., on electrically-driven coal-cutting machines. 1913, ii. 566. 
NIzDERSTADT, on composition of natural-gas. 1915, ii. 247. 
Nizpwer, L. C., on influence of machining on tensile tests of bars. 1915, 1. 599. 
Nrepr, H., on composition of blast-furnace gases. 1912, i. 499. 
Nieusen, B., on coal-tar as fuel. 1916, i. 306. 
Niemxor, G., on pipe in bottom-poured ingots. 1921, i. 428. 
Nimat, H. pu, on Belgian iron trade statistics. 1911, ii. 678. \ 
Nisset, J., on shaft-sinking at Dykehead colliery. 1916, i. 325. 
Nisuikawa, 8., on radiography of metals. 1921, ii. 409. 
Nisuto, K., on history of coal-mining. 1912, i. 491. 
on history ofiron. 1912, i. 510. 
on history of metal mining. 1912, 1. 446. 
on mineral statistics of Japan. 1912, i. 626. : 
Nisuizawa, K., on coalin China. 1911, i. 544. 
oniron ore in China. 1911, i. 517; 1913, ii. 499. 
Nrrcuin, C. C., on estimation of sulphur. 1912, ii. 623. 
Nose, E. E., on pulverised coal. 1920, ii. 322. 
NopEn, Groras, elected associate. 1917, i. 6. 
Noxay, E. D., on expectation of oilin California, 1919, ii. 478. 
Nop, 8. E., on foundry costs. 1912, ii. 552. 
Notuy, H. p&, on case-hardening. 1912, i. 545. 
on estimation of carbon. I911,i. 682, ii. 656; 1912, i. 601, ii. 382. 
on gases escaping from carburisers. 1912, ii, 382. 
on magnetic properties of dynamo sheets. 1912, ii. 382. 
on microstructure of iron and steel. 1914, i. 715. 
elected member. 1914, ii. 19. 
Notuy, H. pz, and L. Vevrer— 

Paper on ‘Transformations of steels.” 1914, ii. 165. I. Reversible 
or almost reversible transformations, 165; dilatation curves of reversible 
carbon steels of varying degrees of hardness, 166. II. Irreversible trans- 
formations, 169; notes on the dissociation of cementite, 172.—Corre- 
spondence: K. D, Campbell, 180. 

Nourn, C. B., on procuring materials for munitions 1917, ii, 428. 
Nomura, Takeuiko, elected member. 1920, i. 5. 
Norsury, A, L.— 

Paper on “The effect of various elements on the electrical resistivity 
on iron.” 1920, i. 627; summary of most important papers up to and 
including that of Benedicks in 1902, 627; account of recent work showing ; 
the effect of various elements on the electrical resistivity of iron, 680; 
discussion of results collected in Table I, 638; the calculation of the 
electrical resistivity of a steel from its chemical composition, 639; 
summary, 643 ; list of references, 643.—Correspondence : A. McCance, 645. 

Paper on “‘ Chromium steels.”” See Epwarps, C. A. 
elected member. 1921, ii. 10. 

NorpzereG, B, V., on winding-engines. 1912, ii. 512. 
Norprnvevt, Akn HsatMar, elected member, 1912, i. 3. 
Norris, E. R., on tests of high-speed tools. 1911, ii. 622. 
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Norris, G., on abrasion tests. 1918, ii. 492. 
Norris, G. L., on elastic limit of vanadium-chromium steels. 1915, i. 610. 
on influence of vanadium in castiron. 1911, ii. 627. 
on occurrence of vanadium. I911, ii. 484, 
on properties and uses of alloy steel. 1916, i. 376. 
on properties of vanadium steel. 1917, ii. 449. 
on vanadium steel for locomotive frames. 1913, ii. 647. 
on wearing properties of steel. 1913, ii. 658. 
Norris, R. V., on storage of coal. 1911, ii. 536. 
on valuation of coal-mines. 1917, i. 335. 
Norra, K. D., on glass models of mine workings. 1911, i. 528. 
oo sea F., on effect of temperature on resistance of graphite. 1913, 
ure : 
on electric steel furnace. 1921, i. 464. 
on properties of nichrome. 1916, ii. 458. 
on pyrometry. 1915, ii. 230; 1918, i. 481; 1919, ii. 468. 
on resistivity of refractories. 1914, i. 588. : 
on use of tungsten and molybdenum for thermo-couples. 1913, ii. 533. 
Norrurvp, H. B., on nitrogen in steel. 1921, i. 464. 
Norrurve, J. D., on natural-gas industry. 1916, ii. 470. 
on petroleum industry in 1914. 1916, ii. 470. 
on world’s production of petroleum. 1915, ii. 351. 
Norton, G. R., on rolling of steel bars. 192], i. 434. 
Norton, R. H., on apparatus for carbon determination. 1918, ii. 508. 
Norton, §., on magnetic concentration of low-grade ores. 1917, i. 290. 
Nowickt, R., on gases in mines. 1912, i. 488. 
Noyes, W. A., Jun., on electrolytic iron. 1921, i. 470. 
Nutsen, J. C., on advances in malleable iron practice. 1915, ii. 272. 
Nuszavum, C. A., on magnetic analysis. 1920, i. 750. 
NusBAUMER, E.— 

Paper on “ Rotary bend tests, alternating bend tests and repeated 
shock tests.” €.8.M., 1914, vi. 94; introduction, 94; historical, 96 ; descrip- 
tion of apparatus and of materials investigated, 105; details of the 
experiments, 115; conclusions, 164. 
on bending tests.” 1915, i. 602. 
on metal drawing and stamping. 1914, ii. 348. 
on molecular transformations in iron and steel. 1912, ii. 604. 
on rotary bend tests. 1914, ii. 370. 
on wear of bronzes. 1912, ii. 382. 
awarded Carnegie Research Grant. 1912, i. 27. 
biographical notice of. 1912, i. 28. 

Nypxrager, O., on estimation of chromium. I19II, ii. 661. 
Nyg, R. D., on electric driving of rolling-mills. 1918, i. 521, 
Nystrom, E., on electric smelting of iron ore. 1912, ii. 530. 


O 
Oakes, FrepERIcK Bismarck, elected member. 1913, ii. 5 
Oarman, F, W., on storage of petroleum. 1912; i. 477. 


on working petroleum. 1914, i. 613. 
Ozsur, W. T., on welding of rock drills. 1921, ii. 394. 
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OBERFELL, G. G., on composition of natural-gas. 1915, ii. 247; 1916, i. 321. 


on conservation of natural-gas. 1915, ii. 248. 


on extraction of gasoline from natural-gas. 1916, i. 322, ii. 407; 1921, 


i. 394, 
on gases in coal-mines. 1916, i. 326; 1917, 1. 334. 
on inflammability of methane-air mixtures. 1916, ii. 412 
OBERHELMAN, G. O., on estimation of vanadium. 1915, ii. 334. 


OsERHOFFER, P., on annealing steel castings. 1912, ii. 575; 1913, ii. 689; 


1914, i. 694; 1921, i. 440. 
on chromium tungsten steels. 1921, ii. 414. 
on corrugation in tram rails. 1921, ii. 406. 
on determination of oxygen iniron. 1918, i. 555; 1920, ii. 397. 
on estimation of sulphur.. 1921, i. 471. 
on flaky fracture. 1920, ii. 372. 
on forging tests of open-hearth steel. 1916, i. 360. 
on inclusions in steel. 1919, 11. 523. 
on influence of annealing on steel castings. 1915, i. 587. 
on influence of forging on mild steel. 1914, i. 689. 
on measurement of gasesin steel. 1920, i. 720. 
on metallography. 1915, 1. 620; 1921, ii. 411. 
on slag enclosures. 1914, 11. 365. 
on recrystallisation of iron. 1920, i. 757. 
on structure of damascene steel. 1915, i. 619. 


ODELBERG, E., on electric production of steelin Sweden. 1911, ii. 590. 


on electric smelting of pig iron in Sweden. 1911, ii. 548. 
Ops tt, C. M., on methods of working coal. 1914, ii, 309. 
Optunp, H. O., on use of gas in annealing furnaces. 1913, i. 645. 
O’DonauuE, T. A., on valuation of mineral properties. 1914, i. 634. 


Opaquist, G., on electric smelting ofiron ore. 1914, i. 649; 1915, i. 554. 


on iron industry in Norway. 1918, ii. 509. 
OxnBBEKE, K., on iron orein Germany. 1915, i. 481. 

on uses of petroleum. I911, ii. 519. 
Oxruurr, E. H., on fireclay for use in the foundry. 1913, i. 528. 
OxzRTEL, W. W., on recrystallisation of iron. 1920, i. 757. 
OESTERHELD, G., on vacuum electric furnace. 1916, i. 347. 
OESTERLEN, Orvo, elected member. 1914, i. 3. 
OxsTERREICH, M., on Helfenstein electric furnaces. 1913, i. 629. 


Oxtterson, J. E., on munitions design for quantity manufacture. 


ii. 428. 
Oartyin, ALLAN, elected member. 1917,i. 3. 
Oattviz, Harry Kiniocu, elected member. 1920, i. 5. 
O’ Hea, (Miss) Artin M., elected member. 1918, ii. 3. 
OHNESORGE, O., on history of direct recovery process. 1913, ii, 549. 
on utilisation of coke-oven gases, 1914, i. 609. 
OutTani, Masuzrro, elected member. 1918, i. 4. 
Ornovys, Y., on microstructure of fired clays. 1917, ii. 351. 
Oisu1, G.— 


Paper on “The properties of iron-chromium-carbon steels.” 


Epwarps, C. A. 
elected member. 1917, ii. 4. 


1917, 


See 
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Oxwor, M., on structure of micro-constituents of steel. 19] 1,1. 663 ; 1912, 1. 583. 
on volume changes of quenched steel. 1914, i. 715; 1918, i. 554. 
Oxoout, Viscount M., on erosion of guns. 1920, ii. 393. 
on growth of castiron. 1920, ii. 379. 
on heat conductivity of moulding sand. 1917, ii. 397. 
on molybdenum steel for guns. 1919, ii. 508. 
elected member. 1919, ii. 4. 
Oxura, Y., on magnetic and electric properties ofiron and steel. 1914, ii. 375. 
Otcort, F. J., on heat-treatment of chrome-nickel steels. 1921, i. 441. 
OxpratuER, W. A., on definition of term “ ceramics.’ 1921, i. 379. 
Outn, H. L., on coking at low temperatures. 1915, ii. 235. 
on coking tests of coal. 1913, i. 545. 
Ottverra, E. P. Dz, on petroleum in Brazil. 192i, ii. 355. 
Otiver, E., on appraisal of oil properties. 1920, ii. 339. 
OLLANDER, O., on alcohol recovery from coke-oven gas 1920, i. 697. 
on electrostatic deposition of flue-dust. 1921, i. 404. 
OLLARD, Eric ALEXANDER, elected member. 1920, ii.'5. 
OtmstEAD, G. C., on concentration of iron ore. 1913, i. 523. 
Ousen, J. C., on case-hardening. 1913, i. 644. 
OusEN, T. Y., on testing machines. 1915,i. 604; 192], i. 452, ii. 397. 
on tests of castiron. I9I]1, ii. 611. 
Ouson, SVEN Ragnar, elected member. 1921, i. 4. 
Ousson, Hennine A., elected member. 1914, ii. xx. 
Ousson, Ivar, elected member. 1912, i. 3. 
OLSZEVSKI, §., on petroleum in Austria. 1913, i. 551. 
O’Nettx, H., on measurements of hardness. 1920, ii. 380. 
on mechanical properties of steels. 1921, ii. 399. 
elected associate. 1917,i. 6. 
transferred to membership. 1921, i. 6. 
Ontons, R., on modern iron founding. 1916, i. 559. 
Onnzes, K., on magnetic properties of alloys. 1921, ii. 408. 
OpreEN, E., on recovery of scrap iron from sand in foundries. 1915, i. 566. 
OPPENHEIMER, F., on design of microscopes. 1921, ii. 414. 
Orponez, E., on origin of petroleum. 1915, i. 519. 
ORDONEZ, SALVADOR Draz, obituary notice of. 1912, i. 414. 
OreEtKIN, B., on colorimetric method for the determination ofiron. 1915,i. 633. 
Oraan, J. M., on expansion of firebricks. 1912, i. 455, 
ORLANDO, GUISEPPE, elected member. 1917, i. 3. 
Orserticn, R., on eletcricity in American steelworks. 1921, 1. 432. 
elected member. 1920, ii. 5. : 
Ortuey, M., on composition of fire-bricks. 1911, ii. 497. 
on estimation of carbon in nickel. 1912, ii. 619. 
OrTMANN, H., on heat-consumption of gas-engines. 1914, i. 621, 
Ortmann, RuDOLPH, elected member. 1912, i. 3. 
Orton, B., on iron orein Cuba, 1912, ii. 453; 1915, i. 486. 
on iron ore handling. 1915, i. 494. 
on manganese ore in Cuba. 1915, i. 489. 
Osany, B., on blast-furnace reactions. 1912, i. 495; ii. 521. 
‘on calculation of blast volume and composition blast-furnace gas. 1917, 
ii. 391. : 
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Osann, B., on concentration of iron ore and flue-dust. 1913, ii. 521. 
on cupola practice. 1911, i. 592. 
‘on desulphurisation in converter. 1919, ii. 496. 
on desulphurising process of basic pigiron. 1914, i. 723. 
on drying stoves. 1911, ii. 569. 
on heat balance of blast-furnace. 1916, ii. 417. 
on hot-blast stoves. 1915, i. 551. 
on imperfect castings. 1912, i. 522. 
on methods of calculating blast-furnace charges. 1915, i. 545. 
on piping in steelingots. 1911, ii. 609. 
on pressure segregation in castings. 1920, 1. 711. 
on stresses in iron and steel. 1914, i. 714. 
on sulphur in blast-furnace. 1916, i. 329. 
on temperature of waste gases in the foundry. 1918, i. 501. 
Osson, C. C., on peat in United States. 1920, i. 693. 
Oszorn, H. B., on tungsten ore in Burma. 1914, i. 577. 
OsBorn, JOHN ARTHUR, elected member. 1919, ii. 4. 
Oszorng, C. G., on electric furnaces of special types. 1911, i. 621. 
elected. member. 1912, ii. 6. 
Oszorne, N. S., on an aneroid calorimeter. 1915, i. 503. 
Oszporne, W. F., on lubrication of gears and pinions. 1921, ii. 382. 
OscHMANN, W., on conduction-motor for continuous rolling-mill. 1914, ii 346. 
OsER, JOHANN, obituary notice of. 1913, i. 490. 
Oscoop, F. D., on analyses of Iowa coals. 1921, ii. 349. 
O’Suea, L. T., on coke manufacture. 1911, i. 549. 
on coking industry in South Yorkshire and Derbyshire. 1911, ii. 512. 
on explosions in collieries. 1915, i. 538. 
on history of the safety-lamp. 1916, ii. 412. 
Osmonpb, Forts, on ancient iron and steel. 1912, i. 159. 
on crystalline deformations. 1921, ii. 412. 
on magnetic properties of iron alloys. I911, i. 658. 
on transformations of iron and steel. O©.8.M., 1911, iii. 214. 
on transformation of steel during heat-treatment. 1911, ii. 60. 
obituary notice of. 1912, i. 415. 
Osswatp, F., on safety appliances for cupolas. 1914, i. 657. 
OstRAND, P. M., on manganiferous ore in the United States. 1918, ii, 432. 
Ostwatp, H., on forging. 1912, i. 551. 
on magnetic separation of iron ore. 1911, i. 532. 
_ Orin, C, N., on estimation of manganese. 1911, i. 684. 
O’Tooxe, E., on dry-cleaning of coal. 1921, i. 399. 
Orrn, on haulage in collieries, 1912, i, 487. 
Orren, H., on mine supports. 1915, i. 531. 
Orrerson, J. E., on manufacture of chain cables. 1917, i. 386. 
Orro, C,, on heat-balance of coke-ovens. 1915, ii. 235. 
Orro, C. A., on method of moulding a suction chamber. 1913, i. 612. 
OutuayeE, M. M. D’, on iron ore dressing. I911, i. 530. 
Oursacker, 8S. H., on Weeks’ electric furnace. 1921, i. 426. 
Ovuston, WILLIAM Henry, elected member. 1921, ii. 11. 
OvurursRipes, A, E., Jun., on ferro-alloys in foundry work. 1917, ii. 397. 
on foundry cores. 1912, i. 520. 
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OUTERBRIDGE, A. E., Jun., on influence of manganese and silicon on foundry 
iron. 1911, ii. 561. 
on machinable castings from permanent moulds. 1917, ii. 399. 
on testing castiron. 1911, i. 643, 644. 
Ovans, CHARLES Puipps JouN, elected member. 1920, i. 5. 
OverBEcK, R. M., on nickelin Alaska. 1921, i. 375. 
Ovine, HERMAN ELLENs, JuN., elected member. 1919, i. 5. 
Ovrrz, F. K., on ammonia in producer-gas. “1920, i. 702. 
on analysis of flue-gases. 1916, i. 402. 
on characteristics of American coals in coking practice. 1918, ii. 453. 
on composition of coal, I911, i. 542. 
on gases in coal-mines. 1911, ii. 533. 
on storage of coal. 1912,1. 489; 1918, ii. 452. 
Owen, ALFRED Ernzgst, elected member. 1917, ii. 4. 
Owen, GeorGE WILLIAM, elected member. 1915, i. 2. 
Owens, J. S., on measurement of density of smoke. 1912, i. 461. 
on smoke abatement. 1912, ii. 477. 
Oxuey, A. E., on allotropy of iron. 1915, ii. 321; 1916, i. 388. 
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Paccutont, A., on producer-gas from lignites. 1917, ii. 379. 
Pacuer, F., on ingots for forgings. 1921, ii. 379. 
on slag enclosures in steel. 1913, i. 655. 
Pack, C., on die castings. 1918, ii. 469; 1919,ii. 491; 1920, ii. 352. 
Pack, R. W., on coal in the United States. 1915, ii. 234 
on estimation of petroleum reserves. 1917, ii. 372; 1918, ii. 457. 
on origin of petroleum. 1921, ii. 354. 
on petroleum in the United States. 1915, ii. 244; 1916, i. 317; 1917, 
322; 1920, ii. 335. 
PapcGetTt, F. W., on chemistry of petroleum. 1921, ii. 356, 
: on production of motor gasoline. 1921, i. 393. 
Parur, on haulage in collieries. 1912, i. 487. 
Paapin, JOHN HALtswortH, elected member. 1921, i. 4. 
Paces, ARTHUR REGINALD, elected associate. 1918, i. 7. 
transferred to membership. 1920, i. 7. r 
Paas, E. P., on classification of refractory materials. 1917, i. 292. 
Pacuianti, P., on influence of silicon on the properties of mild steel. 1912, 
ii. 585. 
on roll-draughting. 1912, ii. 570. 
Paras, A. E., on properties and uses of alloy steels. 1916, 11.453. 
ParcE, JOHN FRIEND, elected member. 1921, ii. 11. 
Paras, 8., on iron ores of Alsace-Lorraine. 1919, i. 618. 
on iron ore in the United States. 1911, i. 521, ii. 478. 
PaiLLARD, L., on hydrocarbons. 1920, i. 698. 
Pain, A. A., on corrosion of iron. 1920, i. 761. 
on corrosion of metals by acids. 1919, i. 698. 
Patne, P. M., on working petroleum, 1913, ii. 554. 
PatraKorr, R., on high-speed tool steel tests. 1916, ii. 457. 
Patirsrer, H. D., on mine surveying. 1916, i. 299. 
Patmazr, W., on electrolytic deposition ofiron. 1913, ii. 679. 
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PALMENBERG, O. W., on calorimetry. 1911, i. 537. 
on composition of coal. 1914, i. 594. 

Patmer, ALBERT EpwarbD, elected member. 1920, ii. 5. 

Pater, OC. S., on producer-gas. 1918, ii. 459. 

Pater, L. A., on coal-fields of Montana. 1914, ii. 290. 
on methods of working in collieries. 1911, ii. 530. 
on tungsten in Colorado. 1913, ii. 510. 


Patmer, R. C., on hardwood distillation industry on Pacific Coast. 


1. 512. 

Paumer, R. H., on cupola practice. 1911, ii. 559. 

on moulding machines. 1911, i. 603. 
Panexk, E., on coalin Austria. 1911, ii. 507; 1912, i. 463. 
PANNELL, J. R., on fatigue of welded joints. 1912, i. 563. 

on flow of oil through pipes. 1916, i. 320. 
Panyity, L. S., on natural-gas in Ohio. 1918, ii. 458. 

on petroleum in the United States. 1918, ii. 455. 
Pare, M., on means of transport in foundry practice, 1913, i. 615. 
Pars, P., on blast-furnace stoves. 1916, i. 332. 


1916, 


Paquet, J., on measurement of gases iniron. 1915,i. 619; 1916, ii. 433. 


PaRpDeEx, J. T., on coalin Montana. 1914, 1. 602. 


on manganese in the United States. 1918, ii. 431; 1919, i. 621; 


i. 375. : 

Paris, G., on corrosion in steam boilers. 1921,1i. 469. 

on corrosion ofiron. 1921, ii. 417. 
Parisu, H. C., on speeding up metallurgical analyses. 1919, i. 701: 
Park, Stpnry Ricumonp, elected member. 1916, i. 3. 
PaRKER, on metallic filings. 1914, ii. 368. 
Parker, CHARLES HenrRY, elected member. 1917, ii. 4. 
Parker, EK. W., on briquetting coal. _ 1916, ii. 414. 

on coal-cutting machines. 1915, i. 533. 

on coal-mining costs. 1914, i. 634. 

on coal resources of the United States. 1912, ii. 484. 

on coke-ovens. 1913, ii. 545. 

on economics of mining. > 1913, i. 522. 


1921, 


on mineral statistics of United States. 1912, ii. 641; 1913, ii. 722, 723, 


724; 1914, ii. 404. 
on. production of coke in the United States. 1912, i. 630. 
on statistics of coal-briquetting in United States. 1914, ii, 404. 
on world’s production of coal. 1913, ii. 727. 
PARKER, GEORGE VERNON, elected member. 1921, i. 4. 
ParkKeER, J., on hardening of steel. 1914, i. 696. 
on rescue apparatus for collieries. 1914, ii. 313. 


Parker, J. H., on heat-treatment for case-hardened gears. I915, i. 587. 


on steel for gears. 1919, ii. 518. 
PARKER, JAMES Hupur, elected member. 1912, i. 3. 
Parker, JAMES Henry, elected member. 1918, i. 4. 


ParkeER, 8. W., on properties and structure of nickel steel. 1917, ii. 448. 


Parker, W. B., on classification of foundry iron. 1914, i. 658. 
on specifications for foundry pigirons. 1913, i. 595. 
elected member. 1921, ii. 11. 


s 
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PaRrkKeER, WILLIAM Epwtn, elected member, 1917, i. 3. 
Parxkuorst, F, A,, on foundry economics. 1915, i. 567. 


Parkuorst, L. P., on influence of annealing on electric properties of hardened 
steel. 1918, ii. 485. 


PARKIN, ARTHUR MERVYN, elected member. 1920, ii. 6. 
ParRkKIN, Ernest, elected member. 1916, i. 3. 
Parxrn, F. M., on welding-up of blowholes in steel. 1911, i. 88. 
Parks, H. M., on manganese ore in the United States. 1919, i. 621. 
Parkyn, WILLIAM THOMAS, elected member. 1921, i. 4. 
ParMELEE, H. C., on concentration of tungsten ores. 1916, i. 300. 
Paropt, L., on nickelin Italy. 1917, i. 287. 
Parr, 8. W., on alloy for calorimetric bombs. 1916, i. 305. 
on calorimetry. 1911, i. 536; 1912, ii. 472. 
on coal analysis. 1915, i. 635. 
on coking tests of coal. 1913, i. 545. : 
on embrittling action of sodium hydroxide on soft steel. 1917, ii. 458. 
on estimation of nickel. 1912, i. 605. = 
on low-temperature carbonisation of coal. 1915, ii. 235; 1920, i. 698, 
li, 327; 1921, i. 390. 
on sampling of coal. 1912, i. 612. 
on storage and heating of coal. 1911, ii. 537; 1918, i. 487. 
on structure of coal. 1914, ii. 288. 
on sulphur in coal. 1920, i. 691, 
on sulphur in coke. 1920, i. 695. 
PaRRAVANO, N., on properties of ternary and quaternary alloys. 1913, i. 673, 
674. 
Parry, D. E., on winding equipment. 1911, i. 568. 
ParRRY, JOHN, obituary notice of. 1915, i. 464, 
Parsons, A. D. C., on foundry economics. 1917, i. 360. 
Parsons, A. L., on molybdenite in Ontario. 1917, ii. 343. 
Parsons, Str CHARLES, on formation of diamond. 1918, ii. 505. 
Parsons, C. L., on manufacture of uranium oxide. 1917, ii. 452. 
on recovery of vanadium and uranium. 1916, ii. 385. 
Parsons, C. 8., on iron-ore washing. 1914, i. 585. 
Parsons, F. R., on gas-producers. 1914, ii. 304. 
on repairing of broken castings. 1914, i. 666. 
Parsons, F. W., on coal in the United States. 1911, i. 547. 
on winding-engines.~ 1911, i. 569. 
Parsons, J. A., on cupola practice. 1916, ii. 422. 
Parsons, R. H., on safety in sand-blasting. 1915, i. 566. 
Pascat, P., on densities of metals. 1914, ii. 383. 
Pascon, CHARLES FREDERICK, elected member. 1916, i. 4. 
Pascor, E. H., on coal in India. 1912, i. 465. 
on oil-fields of Burmah. 1913, ii. 552. 
on petroleum in Assam. 1914, ii. 297. 
PASHLEY, JOSEPH, elected member. 1918, i. 4. 
Pastny, Ernest, elected associate. 1917, i. 6. 
transferred to membership. — 1920, i. 7. 
Pasqutmr, A. C pv, on winding: 1912, ii, 512; 1917, ii. 384. 
elected member. 1913, ii. 4, 
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Passon, H., on slag cement. 1912, i. 511. 
Patou, E. L., on heat-treatment of chain cables. 1917, i. 385. 
Paroneny, W. H., on fuel economy. 1919, ii. 113. * 
on gas-producer plant. 1920, i. 702. 
Parerson, C. C., on pyrometry. 1915, i. 504. 
Paterson, J. H., on electric welding. 1919, ii. 513. 
on influence of nitrogen and oxygen on weld metal. 1919, ii. 513. 
Parton, A., on roll scale in Bessemer practice. 1917, i. 363. 
Paton, D., on coke-oven practice. 1919, i. 640. 
Paton, JAMES, elected member. 1912, i. 4. 
Paton, J. D., on briquetting coals. 1917, i. 336. 
on coal-dust experiments. 1913, 1. 574. 
on hydraulic stowing. .1914, i. 625; 1915, i. 534. 
Paton, JAMES Histop, elected member. 1918, i. 4. 
Parriox, W. A., on estimation of oxygen iniron. 1912, ii. 621; 1913, ii. 698, 
on influence of copper on corrosion of steel. 1921, 11. 418. 
PatRZEK, J., on coalin Poland. 1919, 1. 639. 
PatTEN, GEoRGE Dawson, elected member. 1913, i. 3. 
Patten, R., on patterns and moulding. 1912, ii. 544. 
PATTERSON, STANLEY R., elected member. 1919, ii. 4. 
Patrerson, W. Hamitrton— 

Paper on “‘ An examination of fire-bricks and some other technical 
refractory materials.” €.S8.M., 1914, vi. 231; chemical analyses, 232 ; 
limit of refractoriness, 235; measurement of temperatures, 236. 
on analysis of liquid fuel. 1913, i. 695. 
on coalin Spitzbergen. 1912, ii. 481. 
awarded Carnegie Research Grant. 1913, i. 27. 

Pattinson, JOHN, obituary notice of. 1912, i. 417. 
PatzuKorr, N., on estimation of carbon in ferro-chromium. 1912, i. 608. 
Pav, F. W.— 

Paper on “ Manufacture of open-hearth steel with reference to improve- 
ment in yield.” 1912, ii. 91; introduction, 91; ordinary practice, 93 ; 
proposed new method of charging and silicon elimination, 95; conclusions, 
100.—Discussion : F. Springorum, 102; A. Greiner, 102; H. Louis, 105; 
W. H. Hatfield, 106; J. KE. Stead, 107; A. Campion, 109; C. A. Edwards, 


110; F. Rogers, 111; F, W. Paul, 111 ;—Correspondence : A. S. Thomas, 
116; T. Twyman, 117; F. W. Paul (reply), 118. 


on Australian iron industry. 1912, i. 506. 
on production of sound steel. 1913, i. 66. 
vote of thanks by. 1912, ii. 10. 
Paut, G. F., on electro-magnets. 1921, ii. 382 
Pauvt, J., on winding appliances. 1912, i. 487. 
Paut, J. W., on rescue appliances, I911, ii. 535; 1913,i.576; 1917, i. 335. 
Pau, MaRcegL, elected member. 1921, i. 4. 
Pautt, F. M., on rotary reheating furnace. 1916, i. 358. 
Pautt, W. T., on foundry of Cerro de Pasco Mining Co. 1911, ii. 572, 
PAULMANN, on Strenge peat-cutting machine. 1911, ii. 511. 
Pauty, K. A., on electric reversing mills. 1921, i. 433. 
on rating of rolling-mill motors. 1919, i. 670. 
on speed control of rolling-mills. 1921, ii. 380. 
on winding-engines. 1912, i. 487, 
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PAUNESCU, J., on manganese carbides. 1914, ii. 383. 
Paussrt, T., on rolling-mill at Terni. 1912, ii. 571. 
Paviorr, M. A., on dimensions of open-hearth furnaces. 191], ii. 582. 
Payne, C. Q., on concentration of iron ores. 1913, i. 523. 
Payne, H. B., on welding of structural work. 1921, i. 445. 
Payne, H. M., on iron ore handling. 1912, ii. 462. 
on methods of working in collieries. 1911, i. 566. 
Payton, Josnpu, elected member. 1921, ii. 11. 
Praxkman, Percy, elected member. 1919, i. 5. 
Prass, Cyr, elected member. 1920, ii. 5. 
Pease, O. D, A., on heat-treatment of steel castings. 1914, i. 694, 
Prat, Sim W. B., speech at dinner by. 1912, i. 401. 
Prat, W. M., on equipment of collieries. 1913, ii. 565. 
Prox, E. C., on'tests on high-speed tool steel. 1911, i. 653. 
Prox, W. R., on coal in the United States. 1915, ii. 234. 
Pxrcoraro, N., on researches on white metals. 1912, ii. 382. 
PEEBLES, C. R., on blast-furnace capacities. 1921, ii. 363. 
Prrcu, ALBERT ORLANDO,.elected member. 1918, i. 4, 
PrECH, JAMES EDWARD, elected member. 1918, i. 4. 
Prsrs, J., on faulty castings. 1916, i. 342. 
on manufacture of malleable iron castings. 1911, ii. 571. 
on manufacture of steel castings. 1914, ii. 328, 
on moulds for steel castings. 1915, ii. 271. é 
Perrrer, H. L., on standard tables for petroleum oils. 1917, i. 325, 
Praa, H. V., on power from peat-gas. 1912, ii. 505. 
Prin, Henry, elected member. 1911, ii. 10. 
PrIPER, on winding equipment. 1911, i. 568. 
Prreers, C., on turning steel ingots to remove surface flaws. 1912, i. 551. 
Perrsz, Tom, elected member. 1917, ii. 4. 
Pettett, J. S., on magnetic separation. 1914, ii. 277. 
Prtiew, C. E., on ferro-silicon. 1914, ii. 385. 
PeLuissier, G. E., on corrugation of rails. 1912, i. 573. 
on thermit-welding. 1912, i. 553. 
PemBerton, H., on cupola practice. 1912, ii. 539. 
Penper, H., on heat-treatment of steel. 1913, ii. 641. 
PENDRED, LOUGHNAN, elected member. 1913, i. 3. 
PENDRED, VAUGHAN, obituary notice of. 1912, ii. 434. 
PrnKrewirTsou, B., on formation of manganese sulphide. 1914, i. 730. 
Penzer, N. M., on coalin Anatolia. 1920, i. 693. 
on chromite in Anatolia. 1920, ii. 673. 
Perper, C. M., on petroleum in Peru. 1914, i. 612. 
PEPPERBERG, L. J., on coalin Montana. 1912, ii. 486 
Prroy, P. C., on peat-gas producers. 1912, i. 483. 
PrrprRizet, I. D. N., on Kestner’s apparatus. 1921, 1. 469. 
Purty, C. P., on ironworks in India. 1912, i. 504; 1921, i. 407. 
Peri, F. M., on oil resources of British Empire. 1914, ii. 406. 
on peat as fuel. 1913, ii. 543; 1915, i. 526. 
on petroleum in Great Britain. 1918, ii. 455. 
on sulphur in petroleum oils. 1917, i. 324. 
Perkins, F. C., on coal-cutting machinery. 1912, i, 486, 
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Perris, F. C., on coal-handling. 1911, i. 578. 

on electric production of steel. 1911, i. 624; 1912, i. 540. 

on gases in coal-mines. 1911, 11. 533. 

on iron-ore handling in Spain. 1911, ii. 487. 

_on methods of working coal. 1913, ii. 567. 

on oil-fired converters for foundries. 1912, i, 518. 

on production of sound steel. 1918, ii. 477. 

on rock drills. 1911, i. 526. 

on steelworks equipment. 1911, i. 620. 

on underground haulage. 1911, i. 567. 

on winding equipment. 1911, i. 568. 
Perxtns, F. M., on electrolytic deposition of metals. 1911, i. 671. 

on a foundry in a repair ship. 1915, ii. 275. 

on imperfect castings. 1911, ii. 571. 
Perkins, W. H., on porosity ofiron. 1914, i. 737. 
PrRLEwItz, K., on an electric testing machine. 1912, i. 568. 
Pero, J. P., on malleable cast iron. 1914, ii. 332; 1915, ii, 272. 

on melting in an air furnace. 1920, i. 711. 
PrrRReENET, L., on manufacture of artificial asphalt.’ 1912, i. 477. 
PuRReTT, LAURENCE ARTHUR STEEL, elected member. 1920, i. 6, 
PrRRINE, H., on strength of iron at varying temperatures. 1915, i. 601. 
Perrot, C. St. J., on coal-cleaning. 1921, ii. 359. 
Purry, C. C., on German cartel system. 1917, i. 426. 
Porry, L. P., on iron wire for electric transmission. 1918, i. 549. 
Pzrsoz, L., on testing of sheets by perforation. 1911, ii. 616. 
Prrtust, C., on estimation of silicon in ferro-silicon. 1912, ii. 619. 
PzrrTaveE., J. E., on efficiency of gas-engines. 1915, ii. 252. 
Peter, A. M., on iron ore in Kentucky. 1914, ii. 268. 
Putszr, F., on utilisation of waste heat of furnaces. 1912, ii. 525. 
Purter, J. F., on Cumberland electrolytic method. 1916, i. 397. 
Perers, EK. W., on mine supports. 1912, ii. 508. 


Perers, F., on electro-metallurgy of alloys. 1916, ii. 480; 1920, ii. 360; 
1921, i. 422. 


on electro-metallurgy of aluminium, 1916, i. 390. 

on geology of ore deposits. 1913, i. 506. 

on iron ore in Italy. 1912, ii. 447. 
Prrmrs, MAuRICE, obituary notice of. 1914, i. 554, 
PrrTers, R., Jun., on American blast-furnace. 1921, ii. 361. 
PETERSEN, O., on open-hearth process. 1911, i. 618. 

on the Talbot tilting furnace. 1913, ii. 241. 

on utilisation of blast-furnace and coke-oven gases. 1913, ii. 109. 
PrtErson, A. W., on sand-blasting of forgings. 1918, i. 519. 
PETERSON, G., on heat-treatment of die-blocks. 1918, ii. 485. 
Prterson, W. C., on case-hardening. 1918, ii. 481. 

on drop forging practice. 1919, ii. 505. 

on heat-treatment of case-hardened parts. 1918, i. 524. 

on, heat-treatment of drop forgings. 1916, ii. 436. 

elected member. 1920, i. 5. 
Prrrnot, N., on manufacture of alloy steels. 1915, i. 610. 

on segregation in steelingots. 1913, ii. 629, 
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Perr, A., on winding appliances. 1913, i. 574. 
PETRASCHECK, W., on deep boring. 1914, i. 580. 
on magnesite in United States. 1921, i. 377. 
Prrre, R. W., on manganese ore in the United States. 1916, ii. 379. 
Prrrie, W. M., on ancient metallurgy of iron and steelin Egypt. 1912, i. 182. 
on use of meteoric iron by primitive man. 1916, ii. 352. 
PrrricRuw, JouN, elected member. 1912, i. 4. 
Prrriso“n, E., on estimation of oxygen in iron and steel. 1919, i. 700. 
PrvuxKert, W., on electric conductors. 1916, ii. 459. 
Peyton, J. I., on the duplex process. 1915, ii. 276. 
PryTrat, E., on coalin Algeria. 1920, ii. 326. 
Prerrer, CARL, elected member. 1911, i. 3. 
PFLEDERER, G., on formation of rust under paint. 1913, ii. 691. 
Prossr, A., on heating blast-furnace stoves. 1917, ii. 391. 
Puaten, W. C., on bauxite industry of United States. 1912, ii. 467, 642; 
1913, ii. 528; 1914, ii. 404. 
on coal in the United States. 1911, ii. 510. 
oniron orein Pennsylvania. 1911, ii. 478. 
on magnesite in California. 1920, i. 676. 
on methods of working in collieries. 1911, ii. 530. 
on mineral products of United States. 1913, ii. 724. 
on sources and distribution of iron ore. 1913, ii. 508. 
on use of bauxite bricks for furnace linings. 1917, i. 301. 
on world’s production of chromium iron ore. 1913, ii. 727. 
Puetes, H. M., on methods of working in collieries, 1911, ii. 530. 
Partie, A., on corrosion of iron and alloys. 1916, i. 391. 
Pururep, H., on peat as a source of power. 1920, ii. 327. 
Puiureri, W., on electric winding-engines. 1912, i. 487,11. 512; 1913, i. 572; 
1914, ii. 310. 
Purures, M., on reheating furnaces. 1912, i. 548. 
PHILLIP, on manganese ore in Hungary. 1920, i. 672. 
PHILLIPON, on manufacture of silica bricks. 1918, ii. 446; 1919, i. 630. 


- Parties, CHARLES DavaD, obituary notice of. 1912, ii. 434. 


PHILLIPS, GEORGE, elected member. 1913, ii. 5. 
Puiuties, H., on estimation of phosphorus. 1914, i. 742. 
Puittres, H. J., on estimation of sulphur. 1919, 1. 701. 
Pures, W. B., on American blast-furnace. 1912, ii. 527. 

on coal-fields of Texas. 1914, ii. 290. 

on composition and uses of fuel oils. 1914, ii. 302. 

on development of Appalachian, Lima, and Texas oil-fields, 1912, ii. 642. 

oniron ore in Texas. 1912, ii. 452. 

on natural-gas in Texas. 1911, i. 559. 

on oil shale in United States. 1917, ii. 374 

on utilisation of brown coal. 1918, i. 488. 
Puiiies, W. H., on abrasion tests. 1918, ii. 492. 

on heat-treatment of gears. 1915, i. 586. 
Puiuures, W. R., on iron ore handling. 1912, ii. 462. 
PHILLIPSON, GEORGE CLEMENT, elected member. 1921, i. 4. 
Purr; C. von, on special forging press. 1914, ii. 345. 
Putrot, H. P., on experiments on notched bars. 1918, ii. 492. 
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Pury, on coal-handling. 1913, ii. 574. : 
Prcarp, H. K., on preparation of ores for analysis. 1912, ii. 622. 
Prcarp, M., on composition of tars. 1921, 11. 353. 
ProaReut, A., on hardness testing. 1918, ii. 491. 
Pick, W., on manufacture of ferro-silicon in the electric furnace. 1912, ii. 561. 
ProxarD, J. A.— 
Paper on “ The estimation of oxygen in iron and steel.” C.S.M., 1913, 
vy. 70; introduction, 70; previous methods for the estimation of oxygen, 
73; outline of the present investigation, 77; details of the method used, 
77; experimental results, 81 ; summary, 85. 


Paper: “The oxygen content of iron and steel and its effect on their 
properties.” (.8.M., 1916, vii. 68. 


on estimation of vanadium in steel. 1914, i. 744, 
on failures of boiler shell plates. 1914, i. 308. 
elected member. 1914, ii. xx. 
awarded Carnegie Research Grant. 1912, i. 27; 1914, i. 24, 
biographical notice of. 1912, i. 28. 
PicxarD, J. A., and F. M. Porrer— 
Paper on ‘‘The oxygen content of open-hearth steel.” 1914, ii. 181; 
reference to previous experiments, 181 ; description of present investiga- 
tions, 182; consideration of results, 184; results obtained by previous 
workers, 185.—Correspondence: 'T. Baker, 190; A. W. Richards, 191 ; 
F. Rogers, 191; E. H. Saniter, 193; J. A. Pickard (reply), 194. 
PickeRiIna, B. H., on methods of working coal. 1912, ii. 511. 
PickerinG, W. H., on methods of working coal. 1912, ii. 511. 

on winding appliances. I911, ii. 531. 
PIcKERSGILL, W., on winding plant foriron mines. 1915, i. 493. 
Pickett, F. N., on development in lifting magnets. 1920, ii. 361. 
Pickup, G. E., on melting shot iron in the cupola. 1915, i. 559. 
Protrt, A., on low-temperature distillation of coal. 1917, i. 314. 
Prercr, R. H. H., on manufacture of fire-bricks. 1917, i, 297. 
Pimrcsn, T. E., on by-product recovery. 1920, ii. 329. 
Preree, E., on reactions in the blast-furnace. 1921, i. 402. 
Prerers, J., on coke-oven practice. 1916, ii. 399. 

on heat losses by absorption in coking-ovens. 1914, ii. 292, 
PinrrKowskI, A., on coal transport in Italy. 1913, ii. 574. 
Picort, L. J. S., on utilisation of low-grade fuels. 1918, i. 480. 
Picort, W., on blast-furnaces in China. 1920, ii. 349. 
Pinxineron, C., on shaft-sinking. 1915, i, 530. 
Pinxineton, H., on “artificial” pigiron. 1911, ii. 561. 

on corrosion of wrought iron. 1912, i. 592. 

on utilisation of blast-furnace gas. 1913, i. 589. 

on wrought-iron manufacture. 1913, i. 599. 
Pirxrneton, T., on welding tips on cutting tools. 1916, ii. 445. 
Piuuine, H., on rolling-mill engines. 1911, i. 608. 

on wear and tear of large gas-engines. 1919, i. 645. 

elected member. 1911 ii. 10. 
Pituine, N. B., on cooling properties of quenching liquids. 1920, i. 731. 
Pinnacek, EH, A., on flash annealing large projectiles. 1917, ii. 423. 
Pinon, H., on radiography of metals, 1916, ii. 462. 
Piz, R., on manganese ore in Spain. 1915, i. 488. 
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Prva DE Rustns, D. S., on estimation of iron in chromite, 1913, i. 693. 
Pryor, B., on French iron and steel industry. 1919, ii. 543. 
on production of ferro-alloys in France. 1912, ii. 634, 646. 
speech at Dinner by. 1914, i. 546. 
vote of thanks to. 1921, ii. 13. 
Prrant, M. von, on melting points of metals. 1912, ii. 607; 1920, i. 756. 
Prete, W., on mine surveying. 1912, i. 491. 
PisHeL, M. A., on testing coke. 1913, ii. 544. 
PrravaL, Ropert, elected member. 1914, ii. xx. 
Pitt, Harotp Russet, elected member. 1918, i. 4. 
Prwowarsky, E., on gasesin pigiron. 1921, i. 403. 
on influence of elements on castiron. 1920, ii. 380. 
PLANELL Y RIERA, JOAQUIN, elected member. 1921, i. 4. 
PLANK, R., on contraction coefficient ofiron at great elongations. 1911, ii. 615. 
on heating of metals under test. 1911, i. 647. : 
on impact tensile tests. 1912, ii. 590. 
PratTzMANN, C, R., on uses of blast-furnace slag. 1921, ii. 367. 
Puietscu, L., on sheet-iron manufacture in South Russia. 1919, i. 671. 
elected member. 1912, i. 4. 
PLIENIGER, R., on oxy-acetylene welding process. 1914, i. 697; 1915, ii. 297. 
Proc, A. F., on sintering and briquetting ofiron ores. 1913, ii. 523. 
PiLoEsn, J. H., on use of oil-fired furnaces for foundries. 1913, i. 611. 
Puumiey, M. 8., on oxy-acetylene welding and cutting. 1913, i. 649; 1918, 
i. 528; 1920, ii. 377. 
PrumMer, JAMES Henry, elected member. 1914, ii. xx. 
speech at dinner by. 1913, i. 474. 
Pocock, R. W., on fluorspar. 1917, ii. 405. 
Popszvo, E., on manufacture of zirconia apparatus. 1918, i. 556. 
Porrrrer, Hetnricu, elected member. 1911, ii. 10. 
Portzscu, W. G., on the Barth gas-producer. 1916, i. 323. 
Poaus, J. E., on form value of energy. 1921, i. 381. 
Pout, HERMANN, elected member. 1913, i. 3. 
Porret, H., on winding appliances. 1914, i. 626. 
PoxKoRNY, on manufacture of molybdenum steel. 1921, i. 422. 
Poxorny, R., on cleaning of blast-furnace gases. 1911, ii. 545. 
Poxorny,W., on rescue appliances in Austrian coal-mines. 1913, ii. 572. 
PouraKorr, R., on durability tests of high-speed steels. 1919, ii. 519. 
on, specifications for high-speed tool steels. 1915, i. 606; 1919, ii, 527. 
on wearing properties of twist drills. 1915, ii. 307. 
Potak, J., on heat-treatment of hollow steel axles. 1918, i. 527. 
PoxtarD, A. L., on cupola practice. 1915, ii. 268. 
on properties of malleable cast-iron in relation to composition. 1914, ii. 364, 
Potxarp, J. A., on use of mud-laden fluid in oil boring. 1914, ii. 301. 
PoxtaRrD, RearaLpD Downes, elected associate. 1920, i. 7. 
PotLaRD, W., on coal in the United Kingsom. 1915, ii. 233. 
PoLtock THomas, elected member. 1917, ii. 4. 
PoLsTER, on coal briquettes. 1912, i. 493. 
PotusHKEN, KE, P.— : 
Paper on “ Alloys of iron and uranium.” (C,8.M., 1920, x. 129. 
on chilled cast-iron wheels. 1921, i. 415. 
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PouussKin, E. P., elected member, 1921, i. 4. 
PoMERANTZEF®, B,, on utilisation of waste heat in ironworks. 1911, i. 540. 
Pomeroy, R. E. H., on pulverised coal. 1920, ii. 322. 
PoMMER, on coalcmelnae in Dortmund mining district. 1913, ii. 567. 
Pomp, A., on crushing resistance of steel. 192], i. 457. 
on heat-treatment in relation to cold working. 1920, ii. 374. 
on influence of heat-treatment on properties of steel. 1916, i. 371. 
PoNCELET, on iron ore in Algeria. 1911, i. 518. 
Poneracz, A., on reactions in blast-furnace equilibrium. 1920, ii. 343. 
Ponts, G., on oil shale in Sicily. 1915, i. 520. 
PonTHIERE, Honors, reference to death of. 1914, ii. 257. 
PooLs, on iron and steel in South Africa, 1921, ii. 365. 
Poots, C. R., on heat-treatment of motor parts. 1918, ii. 485, 
Pootn, G., on winding appliances. 1911, ii. 536. 
Poors, G. G. T., on winding-engines. 1915, i. 536. 
Poor, W., on cement from blast-furnace slag. 1919, ii. 489. 
Pootn, WitL1am Henry, elected member, 1918, i. 4. 
Pops, G. S., on sampling and analysis offuel. 1913, ii. 708 ; 1917, i. 305, ii. 364. 
Pors, H. F., on manufacture of malleable cast iron. 1918, i. 502. 
Pops, 8., obituary notice of. 1911, 7. 500. 
Poporr, S., on iron orein Russia. 1914, i. 571. 
Popp, M., on analysis of basic slag. 1914, ii. 395, 
PorrEenBERG, O., on explosives. 1911, i. 526. 
Porrnr, J., on improvements in oxygen breathing apparatus. 1913, ii. 572. 
Poprieton, C. F., on galvanising and tinning. 1918, i. 520, ii. 507; 1921, i. 
449, 
on manufacture of steel sheets. 1918, i. 519. 
on mechanical handling of materials. 1921, ii. 362. 
on sheet annealing furnaces. 1920, ii. 365. 
on sheet bars. 1920, i. 366. 
on steel industry in Australia. 1920, i. 721. 
PorrpuEewsELL, W. C., on alternating stress tests of steel. 1917, i. 401. 
on endurance tests. 1915, i. 602; 1917, ii. 437. 
on tests on reinforced concrete. 1912, i. 565. 
Porat, H. von, on use of peat-dust for locomotive fuel. 1913, ii. 543. 
PortsEovus, G., on open-hearth steel for chisels. 1921, ii. 389. 
Portsr, A. W., on occlusion of gases in metals. 1919, i. 689. 
Porter, C..B., on standardisation of die-blocks. 1920, ii. 366. 
Porter, C. 'T., on relation between tensile strength and hardness. 1915, i. 597. 
Porrmr, G.,.on use of tar-oil fuel in Diesel engines. 1918, ii. 458. 


Porter, H. C., coal and coke by-products as sources of fixed nitrogen. 1917, 
i. 316. 


on coke by-products. 1917, ii. 370. 
on coking tests of coal. 1920, i. 694. 
on composition of coal. 1911, i. 542. 
on fuel conservation. 1921, i. 390. 
on gases in coal-mines, 1911, ii. 533. 
on oxidation of coal. 1915, i. 506. 

on moisture in coal. 1916, ii. 396. 

on specific heat of coal. 1913, ii. 537. 
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Porter, H. C., on spontaneous heating of coal. 1918, ii. 451. 
on storage of coal. 1912, i. 489; 1918, ii. 452. 
on theory of combustion. 1914, i. 593. 
on weathering of Pittsburgh coal. 1914, ii. 314. 
Porter, H. F., on a new form of pyrometer. 1920, i. 687. 
Porter, J. B., on coal in Canada. 1912, ii. 483 ; 1917, 15.312. 
on sampling Canadian coal. 1912, ii. 483. 
on testing of coke from Canadian coal. 1912, ii. 483. 


Porter, J. J., on blast-furnace practice. 1912, i. 496; 1913, i. 590, ii. 


577. 
on cupola practice. 1912, ii. 539. 
on foundry mixtures. 1912, ii. 540. 
on fuel efficiency of the cupola. 1913, i. 607. 
on heat efficiency of the blast-furnace. 1911, ii. 542. 


on influence of various elements on the properties of cast iron. 1911, i. 


643; 1912, i. 556. 
on iron ore in the United States. I911,i. 519; 1912, ii. 452. 
on specifications for machinery castings. 1913, i. 668, 
on uses of cast iron in American practice. 1912, ii. 382. 
Porter, J. M., on laboratories. 1911, i. 680. 
Portevin, A. M.— 


Paper on “The decarburisation of steels in the salt baths used: for 
heating prior to hardening.” 1914, ii. 196; description of experiments, 
196; employment of mixtures of cyanide and cyanate of potassium, 200. 


—Correspondence : 8. N. Brayshaw, 203; E. H. Saniter, 203. 


Paper: ‘‘ Note on defective fractures in tensile test-pieces, during the 
‘inspection of gun parts.” 1919, ii. 203; process for obtaining sulphide 
prints from fractures, 209; influence of quenching on steel containing 
inclusions, 209.—(Discussion, 211: Conjointly with paper by J. J. 


Cohade, q.v.). 


Paper on “ Constituents found in tungsten and molybdenum steels.”. — 


1921, ii. 141.—Discussion : 136.—Correspondence : 138. 
Paper on “The thermo-electric properties of special steels.” 
Durvy, E. L. 
on anisotropy of coarse-grained metals and alloys. 1915, ii, 321. 
on carburisation of iron by alkaline eyanides. 1917, ii, 421. 
on case-hardening. 1911, i. 629; 1913, ii. 637; 1914, ii. 3538. 
on chemical inyestigation of alloys. 1913, i. 674. 
on coefficient of flow. 1913, ii. 607. 
on cooling curves of quenched metals. 1918, i. 554. 
on critical points in chromium steel. 1912, i, 584. 
on critical points of electrolytic iron. 1913, i. 677. 
on determination of critical points. 1919, ii. 528. 
on elastic limit of alloys. 1913, ii. 653. 
on electrical resistance of nicke] steels. 1921, i. 463. 
on estimation of carbon by micrographical methods. 1917, ii. 462. 
on fragility in a medium-hard steel forging. 1915, ii. 312. 
on hardness-testing. 1915, i. 597, ii. 306. 
on heat-treatment of chromium steels. 1911, ii. 601. 
on heat-treatment of manganese steels. 1917, ii. 423. 


See 


on influence of heat-treatment on microstructure. 1913, ii. 659, 661 ; 


1919, ii. 528, 
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Porrevin, A. M., on influence on mechanical properties of time of heating prior 

to quenching. 1917, i. 397. 
on influence of rate of cooling on hardening. 1920, ii. 372. 
on influence of rate of cooling on transformation points. 1917, ii. 422. 
on influence of various metals on thermo-electric properties of iron-carbon 

alloys. 1914, 1. 714. 
on internal stresses in steel. 1919, 1. 685. 
on iron-antimony alloys. 1911, ii. 624. 
on iron-chromium alloys. 1911, ii. 625. 
on macrostructure of steel. 1918, ii. 483. 
on metallographical appliances. 1911, i. 661. 
on microstructure of iron and steel. 1914, i, 715. 
on Neumann lines. 1914, ii. 380. 
on phenomena of hardening. 1921, ii. 400. 
on properties of alloys. 1913, 11. 666. 

_ on pseudo-binary alloys. 1911, i. 670. 
on quenching of steel. 1920, i. 732. 
on slow cooling for micrographical study of alloys. 1921, ii. 411. 
on speed of transformation of steels. 1914, ii. 377. 
on structure of nickel-chromium steels. 1914, i. 720. 
on thermo-electric properties of iron-nickel-carbon alloys. 1913, i. 670. 
on transformation of impact energy into heat in shock-testing. 1915, i. 603. 
on transformation points in nickel-chromium steels. 1918, i. 550. 
on wear of bronzes. 1912, ii. 382. 
on Widmanstatten structure and its influence on physical properties, 
1912, ii. 603. 
Portevin, A. M., and V. Bernarp.— 

Paper on “ The influence of coalescence on the mechanical properties of 
steel and on alloys.” 1914, ii. 204; coalescence in bronzes, 204; 
coalescence in steels, 205.—Correspondence : L. H. Fry, 211. 

Paper on “ Contributions to the study of coalescence in steels and its 
commercial results.” 1921, ii. 145; Part I. Factors influencing the 
phenomena of coalescence, 145. Part I. Influence of the coalescence of 
cementite on the properties and heat-treatment of hypereutectic steels, 
158 ; conclusion, 176.—Correspondence : 138. 

Portervin, A. M., and P. Convenarp— 


Paper on “The characteristic curves of the heat-treatment of steels.” 
1921, ii. 117; definition. of the results of the heat-treatment and of the 
final state of the steel, 119; qualitative evaluation of the intensity of the 
transformations undergone during cooling, 120; characteristic curves, 125; 
examples of characteristic curves, 127; characteristic curves of a nickel- 
chromium steel, 128; influence of other factors on hardening, 135.— 
Discussion : 136.—Correspondence : 138. 

Portevin, A. M., and M. Garvin— 


Paper on “‘ The experimental investigation of the influence of the rate 
of cooling in the hardening of carbon steels!” 1919, i. 469. Part I. 
Experimental investigation of the cooling of different metals by immersion 
in water, 469 ; mode of using the thermocouples, 470 ; conditions necessary - 
to secure correct records, 477 ; description of experimental arrangements, 
480; conduct of the experiments, 487; examination of the experimental 
results, 489; conclusions to be drawn from the foregoing results, 497. 
Part I. Experimental investigation of the quenching of carbon steel, 502 ; 
introduction and enunciation of the problem, 502; experimental condi- 
tions, 506; conception of the critical rates of cooling, 511; influence of 
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Porrevin, A. M., and M. Garvin (continued )— 
the chemical composition on the critical rate of quenching, 528 ; influence 
of the initial temperature of rapid cooling on the critical rate of quenching, 
531; quenchings of limited duration, 537; effect of the crystalline 
particles on the critical quenching rate and its consequences, 546; con- 
clusions, 548. Appendices: Note on the influence of the internal evolution 
of heat on the duration of cooling, 552; temperature of the starting of 
cracks, 553; experiments on special steels, 554; influence of pressure on 
the formation of troostite, 555.—Correspondence : A. McCance, 560. 
Posngak, E., on chemical properties of hydrated ferric oxide. 1919, ii. 536. 
PoruMann, W., on exploitation of Brazilian iron ore. 1920, i. 671. 
Povo, F. B., on inclusions in steel. 1919, ii. 522. 
Porrer, W. 8., on physical properties and microstructure of manganese steel. 
ISF4 a7 17s : 
on railfailures. 1912, ii. 594. 
Povitioux, A., on influence of size and working of ingot on qualities of steel. 
1919, ii. 520. 
Poverty, G., on moulding sand. 1921, ii. 371. 
Povurcet, A., on influence of manganese and carbon on corrosion of steel. 
1916, i. 75. 
on influence of nitrogen on iron and steel. 1915, ii. 105. 
Povarnty, G., on chemical laboratory appliances. 1915, ii. 333. 
Powe 1, A. L., on lighting of rolling-mills. 1918, i. 522. 
Powe tt, A. R.— 
Paper on “The determination of cobalt and nickel in cobalt steel.” 
See SCHOELLER, W. R. 
on determination of sulphur in coal. 1921, i. 473, ii, 421. 
on determination of nickel and cobalt. 1917, ii. 468. 
on sulphur in coal, 1920, i. 691. 
on sulphur in the coking process. 1921, i. 387. 
Powe tt, C. W. B., on corrosion of iron.. 1914, i. 734. 
Powe tt, E. J., on preparation of anthracite coal. 1916, i. 327. 
Powe tt, J. W., on methods of working coal. 1912, ii. 511. - 
Powe tt, L. B., on manufacture of chains. 1914, i. 698. 
PoweE.i, THEODORE, elected member. 1920, ii. 5. 
Power, A. E., on influence of temperature on hysteresis loss in iron. 1912, 
ii. 599. 
Poyntina, J. H., on changes in dimensions of steel wire when twisted. 1912, 
i. 567, 
Pozz1-Escor, E., on estimation of manganese. 1913, 1. 693. 
PRADEL, on gas-firing devices for boilers. 1917, i. 307. 
on utilisation of tar oil as boiler fuel. 1913, i. 558. 
‘Prapet, R., on new type of moulding machine. 1915, i. 565. 
“PrakKeEN, H., on foundry equipment. 1911, ii. 562. 
PRANDTL, W., on estimation of vanadium. 1911, i. 688. 
on preparation of vanadium. 1913, i. 694. 
Pratt, A. D., on utilisation of waste heat from melting furnaces. 1917, i. 364, 
ii. 415; 1918, i. 501; 1920, i. 722. 
Prart, A. E., on open-hearth furnaces. 1913, i. 211. 
on steel ingot defects. 1916, ii. 205. 
on the Talbot furnace. 1913, ii. 240. 
Pratt, Hueu, elected member. 1920, ii. 5. 
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Prart, Josupu FRANCIS, elected associate. 1918,i.7. 
transferred to membership. 1920, i. 7. ; PAE Eu 
Prat, W. E., on iron ore in the Philippines. 19], 1. 482; 1916, i. 290, 291, - 
Pravss, 8., on metallographical appliances. 1911,i. 661. _ i 
Prersincer, J., on estimation of phosphorus in iron. 1913, ii. 700. 
Preiswerk, H., on petroleum in Roumania. 1912, 11, 495. 
Prewumr, I., on analysis of burnt magnesite. 1912, ii. 471. 
Prentiss, F. L., on blast-furnaces in America, 1920, i. 707. 
on the Croxton slag-handling system. 1915, i1. 266. 
on direct castings. 1920, ii. 352. 
on foundry equipment. 1914, 11. 334. 
on heat-treatment. 1919, ii. 511. 
on ore storage at blast-furnaces. 1919, i. 651. 
on production of malleable castings. 1919, ii. 495. 
Prentiss, G. L., on Egler open-hearth furnace, 1921, 11. 374. 
PRESSELL, G. V., on comparative value of quenching oils. 1918, ii. 482. 
Prest, J. J., on equipment of collieries.. 1914, i. 623. 
Preston, A. C., on flow of oilin pipes. 1921, i. 393. 
Preston, F. W., obituary notice of. 1914, i. 555, 
PRESTON, GEORGE F.— 
Paper : “ Practical notes on the design and treatment of steel castings.” 
1920, i. 389.—Discussion : J. HE. Stead, 401. 
Preston, T. H., on iron orein Russia. 1916, ii. 375. 
PRETET, on cooling phenomena in ingots. 1920, ii. 363. 
Preuss; E., on brittleness due to working at blue heat. 1915, 1. 598. 
on distribution of stresses in perforated flat bars. 1913, i. 663. 
on impact tests on notched bars. 1914, ii. 370. 
on tensile tests on notched bars. 1913, ii. 652. 
Preuss, G., on Corleis flask. 1913, 1.697. 
on estimation of carbon, arsenic and sulphur iniron. I91I, i. 683. 
PREUSSLER, H., on distribution of forces in a rolling-mill. 1920, ii. 366, 
Pricn, JoHN WiLu1AM, elected member, 1920, i. 5. 
Pricn, W. L., on haulage in collieries. 1914, i. 626. 
on methods of working coal. 1914, i. 625, ii. 310; 1915, i. 534. 
Pricn-WiLuIAMsS, RicHARD, obituary notice of. 1916, ii. 364. 
Prinst,°CHARLES FREDERICK, elected member. 1921, i. 4. 
PrigstLy, Percy WiLuiAM, elected member. 1920, i. 5. 
Primross, H.8., on testing machines. 1918,i. 538; 1921, i. 452, 
elected member, 1917, i. 3. 


Primross, J. 8. G., on relation between ball hardness and scleroscope toednes: 
1918, ii. 81. 


on shock tests. 1917, ii. 115. 
on testing machines. 1918, 1. 538; 1921, i. 452. 
on use of microscope in the foundry. 1911, ii. 571. 
PRINCE or Wauns, elected honorary member. 1919, ii. 5. 
Prince, W. F., on effect of high sulphur in castings. 1914, ii. 333. 
on foundry mixtures. 1911, i. 593. 
on pressure on the rolls of rolling-mills. 1911, i, 611. 
on management of foundry operations. 1915, ii. 268. 
Pring, J. N., on synthesis of hydrocarbons. 1912, ii. 628. 
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Prine, J., on coalin Buckinghamshire. 1913, i: 536. 
on natural-gas in England. 1919, i. 644. 


Prior, G. T., on meteorites. 1913, i. 518; 1914, i. 578, 579; 1915, i. 490; 
1916, ii. 383. 


PriwozntK, E., on occurrence and uses of manganese ore. 1912, i. 441, 


Prosert, R. H., on semi-steel castings. 1913, ii. 598. 
Prosyn, Harry, elected member. 1920, ii. 5. 
Proctor, VERNON, elected member. 1917, ii. 4. 
Proxoporr, K. A., on petroleum in Russia. 1915, i. 520. 
Prosser, W. T., on petroleum in the United States. 1911, ii. 514. 
Prost, E., on estimation of volatile matter in coal. 1912, ii. 628. 
on distribution of vanadium. 1921, ii. 338: 
on titanium ores. 1921, ii. 338. 
PRoupDLOocK, MARMADUKE REGINALD, elected member. 1918, ii. 3. 
PruDHOMME, F., on green wood in the blast-furnace. 1921, i. 403. 


‘PRuEMONT, G. F. J., on tungsten ore in Bolivia. 1919, ii. 462. 


Prurzman, P. W., on petroleum in California. 1912, 11.498; 1913, ii. 553. 
Pusine, F., on recovery of benzol from coal-gas. 1914, i. 605. 
Puccr, F. 8.— 
Paper on “The present state of the iron industry in Italy.” See L. 
Domes. ; 
Puau, Joun VERNON, elected Mabou 1914; ii. 2 
Puau, M. R., on corrosion of cast-iron pipes. 1914, ii. 387; 1915, ii. 326. 
Puastry, Howanp, elected member. 1921, i. 4. 
Puastey, THomas MontaGus, elected member. 1917, i. 3. 
Putsrorp, F. C., on making cores of silica sand. 1914, ii. 329. 
Puusirer, H. B., on heat-treatment of tool steel. 1913, ii. 641. 
on metallography. 1915, i. 620. 
Puurz, J. L., on purchase of fuel by analysis. 1912, ii. 476. 
Punta, F., on Kopper’s benzol ‘Tecovery plant. 1913, ii. 549. 
Purrz, J.— ; 
Paper on ‘“ Rolling-mill practice in the United States.” (Part 1). 
1912, ii. 134; development of iron industry of North, America, 134 ; 
cogging-mills, 135;  billet-mills, 140; rail-mills, 144.—Dzscussion : 
A. Lamberton, 153 ; Sir Robert Hadfield, 155; W. H, Ellis,.156; Arthur 
Cooper, 156; J. Puppe (reply), 156, 
Paper on “ Rolling-mill practice in ih United States.” (Part 118). 
1913, i. 399 ; section mills, 399 ; merchant mills, 406; wire rod mills, 410 ; 
slabbing and universal mills, 416; plate rolling- mills, 421 ; ; sheet mills, 424 ; 
strip mills, 426; method of driving, 427; conclusions, 434, 
on Maerz furnace. 1921, i. 420. 
on pressure of rolls of rolling-mills. 1912, i. 530. 
on power requirements in rolling-mills. 1912, i. 528; 1914, i. 685; 
1915, ii. 290. 
elected member. 1912, i. 4. ; 
awarded Carnegie Research Grant. — 1913, i. 26. 
Purrr, K., on roll drafting. 1915, ii. 290. 
PuRcELL, P. F., on peat resources of Ireland. 1920, ii. 326. 
Purpy, R. C., on refractories. 1920, i. 678. 
Purineron, C. W., on zirconium in Russia. 1916, ii. 382. wri 
Purves, G. T., on per ou recovery. 1914, ii. 294; 1915, ii 237; 1916, 
ii. 409. ; er ee 
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Purman, ARTHUR, obituary notice of. 1914, ii. 255. 
Purnam, W. J., on effect of cold-working on fatigue. 1919, i. 686. 
on elastic strength of steel. 1920, ii. 382. 
Putnan, W. P., on malleable castings. 1911, i. 604, 637, ii. 597. 
Piz, O., on methods of working coal. 1912, ii.511; 1913, 11. 567 ; 1914, i. 625. 
Pyarr, Wi11AM, elected member. 1920, i. 5. 
Pynz, A. P., on electricity in rolling-mills. 1920, i. 368. 
Pynz, F. R., on design of reverberatory furnaces. 1915, ii. 287. 
Pyx-Smaitu, A., vote of thanks by. 1914, ii. xxii. 
Pyuixi, E., on origin of petroleum. 1911, i. 552. 
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QuicKeEL, R. D., on clinkering of coals. 1914, i, 594. 
Quieuey, J. S., on drawing pillars in pitching seams. 1915, i. 534. 
Quiciey, W. S., on installation for using pulverised coal as fuel. 1914, ii. 285. 
on refractory cements. 1920, i. 682. 
QuictEy, W. T., on high-temperature furnace cement. 1916, ii. 392. 
QUIJANO DE LA CotinA, Ramon, elected member. 1912, ii. 6. 
Quinn, T. S., on electric furnace in the steel foundry. 1917, i. 358. 
Quinney, E. H., on estimation of tungsten. 1912, ii. 625. 
Quinine, H., on manganese in Hungary. 1921, i. 372. 
on manganiferous iron ore in Transylvania. 1920, i. 670. 
on methods of working in collieries. 1911, ii. 529. 
Quirzow, on temperatures at great depths. 1911, ii. 532. 
Quotry, A., on automatic shears for rolling-mills. 1913, i. 640. 
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Rasautt, ALBERT VALENTIN, elected member. 1914, i. 3. 
Raoxorr, A. A., on pouring of steel. 1921, i. 429. 
on steel manufacture. 1921, i. 427. 
Rav.ey, E. G., on refractory materials. 1920, ii. 316. 
Raxsury, C, E., on electric driving of rolling-mills. 1921, i. 433. 
RaiwaBavuan, G, P.— : 
Paper on “ Origin and development of the railway rail in England an 
America.” 1917, i. 233; names and titles of the rails as they came 
out, 273 ; bibliography on rails, 1767 to 1893, 274. 
Raxustiy, M. A., on composition of petroleum. 1912, i. 473. 
on a method for determining specific gravity of petroleum. 1913, i. 558. 
on optical properties of Japanese petroleum oils. 1911, ii. 517. 
on origin of petroleum. 1915, ii. 242, 
on petroleum in Bolivia. 1912, ii. 498; 1913, i. 556. 
on petroleum in Patagonia, 1913, i. 556. 
Ratpeu, G. J., on miners’ lamps. 1914, ii. 313. 
Ratsron, O. C., on classification of coals by analysis. 1916, ii. 469. 
on moisture in coal. 1916, ii. 396. 
on oxidation of coal. 1915, i. 506. 
Rama, A., on briquetting iron ores. 1912, ii. 465. 
Rameav, L., on coal in Indo-China. .1916, ii. 398 
Ramp, H. M., on economics of foundry practice. 1913, i. 617. 
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Ramp, H. M., on faulty castings. 1915, ii. 272. 
on use of steel mixtures in iron castings. 1914, ii. 329. 
Ramp, P. R., on cupola practice. 1919, i. 657. 
on moulding machines. 1916, i. 341. 
mae merits of dry and green sand castings. 1914, ii. 331; 1915, 
1. 564. 
Ramsay, E., on methods of working coal. 1912, ii. 511. 
Ramsay, Sir W., on conservation of coal in Great Britain. 1911, ii. 671. 
RamszureG, C. J., on coking practice. 1917, ii. 368. 
RANDALL, CHARLES R. J., elected member. 1914, ii. xx. 
Ranpaut, D. T., on selection of fuel by analysis. 1911, i. 539. 
on smoke abatement. 1912, ii. 477. 
RANDALL, M., on specific heat of gases. 1912, ii. 629. 
RANDLEs, a JouN, on blast-furnace practice in the United Kingdom. 1918, 
i. 67. 
on influence of elements on mechanical properties of steel. 1916, ii. 109. 
elected member of Council. 1915, i. 14. 
speech at Dinner by: 1914, i. 550. 
Ranpvo.px, C. P., on electrolytic deposition of metals. 1911, i. 672. 
Ranps, H., on brown coal in New Zealand. 1919, ii. 474. 
Rane, Henry ALBERT JULE, elected member. 1918, ii. 3. 
RANGEL, M., on mineral resources of Durango. 1921, ii. 336. 
Ransom, R. 8., Jun., on estimation of tungsten. 1919, i. 701. 
on mineral resources of Portugal. 1918, ii. 435. 
Ransome, ALLEN, obituary notice of. 1913, ii. 481. 
Ransome, F, L., on manganese in Arizona. 1920, i. 672. 
on origin of iron ore. I911, ii. 469. 
Rao, Kuppusetty JAacaa, elected associate. 1918, ii. 4. 
transferred to full membership. 1920, ii. 6. 
Rasson, E., on phosphorus etching reagent. 1919, i. 690. 
RastTAtt, R. H., on tungsten ore. 1919, 1. 625; 1920, i. 674. 
RatTeEAv, A., on blowing-engines. 1912, i. 497. 
Rats, on coal-handling. 1913, ii. 574. 
on mine ventilation. 1911, i. 570. 
RaATHBERT, W., on passivity of metals. 1914, i. 738. 
Raut, G., on analysis of ferro-boron. I911, ii. 657. 
on estimation of nickel. I911, i. 684. 
Raven, F. A., on properties of ferro-silicon. 1920, i: 739. 
Rawpon, H.S., on are welding. 1921, i. 444. 
on Brinell hardness. 1921, i. 453. 
on deep etching of steel. 1921, i. 465. 
on defects in rails. 1920, ii. 385. 
on effect of methylene iodide on constitution of steels. 1912, ii. 621. 
on equilibrium temperature in carbon steel. 1913, ii. 681. 
on finishing temperatures of steel rails. 1914, ii. 347. 
on flaky and woody steel. 1919, i. 693. 
on internal fractures in steel rails. 1921, i. 459. 
on macroscopic examination of metals. 1921, i. 464, 465. 
on metallic coatings for iron and steel. 1919, ii. 535. 
on metallography of arc-fused steel. 1921, i. 444. 
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Rawpon, H. §., on microstructure of iron and steel. 1917, ii. 433; 1919, 
' 4, 691, 693; 1920, ii. 389, : 
on radiography of metals. 1920, i. 758. 
on standardisation of ladle-test ingots. 1917, 1. 371. 
on sulphur and phosphorus in steel. 1920, ii. 387. 
Raw iy, F. I. G., on the microscope. 1920, i. 757. 
Rawson, W., on iron foundry practice. 1916, i. 388; 1921, i. 411. 
Rawson, THoMAs GREGORY, elected member. 1917, i. 3. 
RAWSTRON, GEORGE Pickup, elected member. 1913, 1. 3. 
Ray, B., on influence of copper on steel. 1914, i. 728. 
Ray, W. T., on heat conductivity of refractory material. L911, ii. 495. 
Raypt, U., on alloys of iron and zine. 1914, i. 730. 
on alloys of molybdenum and cobalt. 1914, i. 730. 
Raymonp, A. W., on pulverised coal as fuel in metallurgical furnaces. 1913, 
ii. 617. 
Raymonp, R. W., on coal resources of Alaska. 1912, ii. 485. 
obituary notice of. 1919, ii. 455. 
Raymonp, 8S. S., on time effect in reheating hardened steel. 1916, i. 397. 
Rayner, H.8., on fuel economy. 1919, 11. 130. 
Reap, A, A.— 


Paper on ‘‘'The chemical and mechanical relations of iron, chromium 
and carbon.’ See ARNOLD, J. O. 


Paper on “‘ The chemical and mechanical relations of iron, vanadium 
and carbon.” See ARNOLD, J. O. 


on ras and mechanical relations of iron, cobalt and carbon, 1915. — 
6 : 
on chemical and mechanical relations of iron, molybdenum and carbon. 
1916, i. 376. 
on chemical and mechanical relations of iron, tungsten, nickel and carbon, 
1914, i. 726. 
elected member. 1920, ii. 5. 
Reap, H. L., on surface combustion. 1917, i. 307. 
Reap, J., on petroleum in Papua. 1920, ii. 336. 
Reap, T. T., on coalin China, 1912, i. 465. 
oniron ore in China. 1912, i. 432. 
* on iron and steel industry of Japan. 1918, ii. 510. 
on primitive iron smelting in China. 1921, ii. 368. 
Reagen, A. B., on coal in New Mexico. 1912, i. 469. 
on petroleum in United States. 1911, ii. 516. 
Rearpon, W. J., on core-moulding machine. 1915, ii, 270. 
REAVELL, JAMES ArnruuR, elected member. 1921, i. 4. 
Reay, T. P., obituary notice of. 1912, i. 417. 
Resvurrat, O., on Dinas bricks. 1921, ii. 341. 
Reon, K., on slag-grinding mills. 1917, ii. 413. 
RECKTENWALD, J., on electric winding engines. 1912, ii. 512. 
on special type of gas-producer. 1913, ii. 560. 
REDAELLI, ERnusvo, elected member. 1918, ii. 3. 
Repopine, A. M., on pyrometers. 1921, i. 437. 
Reppy, B. H., on American rolling-mills. 1911, i. 615. 
on cleaning of castings. 1913, i. 615. 
on electric cranes for steelworks. 1917, i. 376. 
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Reprrexp, A. H., on petroleum in Canada. 1921, ii. 355. 
on petroleum in Colombia. 1920, ii. 335. 
on petroleum in Mexico. 1921, ii. 355. 
on petroleum and asphalt in Venezuela. 1921, i. 392. 
REDFIELD, S. B., on Monel metal. 1911, i. 670. 
Repiion, K. A., on magnesite. 1913, ii. 530. 
Repmayne, R. A. S., on colliery explosions. 1913, ii. 569 
on sanitation in collieries. 1912, i. 491. 
ReppatuH, WILLIAM, elected member. 1920, i. 5. 
ReEpwoop, Sir B., on future of oil fuel. 1914, i. 614. 
ReeED, C., on direct current for steel melting. 1921, i. 423. 
Reep, Everett Lenox, elected member. 1918, i. 5. 
Reep, J. C., on calorimetry. 1920, i. 685. 
Reep, R. S., on measurement of blast-furnace gases. 1921, i. 398. 
Reuss, E., on coke-oven gas for town lighting. 1918, ii, 454. 
REES, GwItyn, elected associate. 1921, i. 6. 
Reezs, N. R., on gas-producers. 1921, i. 394. 
on recuperative furnaces for reheating. 1920, i. 726. 
Ress, W. D., obituary notice of. 1921, ii. 330. 
Ress, W. J., on American refractories. 1921, ii. 340. 
on corrosion of coke-oven walls. 1920, i. 683, 684, ii. 329. 
on refractories for coke-ovens. 1920, i. 684. 
on refractories for electric furnaces. 1921, i. 378. 
on standardisation of tests for refractory materials. 1918, ii. 137. 
Reegsg, A. K.— 
Paper on “‘ Copper tuyeres for blast-furnaces.”’ 1918,i. 151; description 
of copper tuyere, 151; use of copper cooler in conjunction with copper 
tuyere, 151; copper tuyeres as compared with cast-iron tuyeres, 151.— 
Discussion : D. Sillars, 205; H. Louis, 208. 
on cleaning blast-furnace gas, 1920, ii. 84. 
on economy of dry blast. 1913, i. 133, 135; 1920, ii. 103, 107, 112. 
Reesipg, J. B., Jun., on coalin New Mexico. 1921, ii. 348. 
Reeves, F., on creep of rails. 1918, ii. 500. 

on oil-fields of Montana. 1921, ii. 356. 
Reeves, J. R., on oil shales of Indiana. 1921, i. 392. 
RuGan, WrLrAM, elected associate. 1917, ii. 5. 

transferred to full membership. 1920, i. 7. 
Recer, D. B., on analyses of American coals. 1921, 11. 349. 
Rutcu, W. L., on oxy-acetylene welding. 1912, ii. 578. 
REICHARD, C., on estimation of phosphorous. 1912, i. 602. 

on estimation of silicon. 1912, i. 602. 
Reicuet, J., on by-product recovery. 1913, ii. 547. 
REICHELT, on use of coke as boiler fuel. 1919, ii. 470. 
REICHINSTEIN, G., on passivity of metals.. 1914, i. 737. 
REICHWALD, VicToR Bawzar, elected member. 1911, ii. 10. 
Rep, E. W., on analysis of cast nichrome. 1917, ii. 464. 
Re, J., on handling iron ore. 1915, ii. 223. 
Rew, J. H., on coal in Queensland. 1918, ii. 451. 
REIDEMEISTER, on modern coke-oven practice. 1916, ii. 399. 
RersneiweEr, L, B., on methods of iron ore mining. 1916, ii. 384. 
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Remers, T., on effect of bending a crystalline rod. 1913, ii. 675. 
Req, C., on advantages of fore-hearth for use with cupolas. 1914, ii. 326, 
on cupola construction. 1911, i1. 558. 
Resorts, F., on protective coatings. 1911, ii. 654. 
RernpErs, W., on the iron-carbon-oxygen system. 1917, i. 414. 
Reteoxe, L., on mineral deposits in British Columbia. 1921, i. 371. 
on mineral resources of Canada. 1916, ii. 376. a 
REINHARDT, GusTAy, elected member. 1914, ii. xx. 
REINHARDT, G. A., on case-hardening of special steels. 1913, i. 644. 
on effect of temperature on carbon steel. 1919, ii. 520. 
REINHARDT, K., on coal-washing. 1911, i. 577. 
REINHOLD, O., on mechanical properties of steel at high temperatures. 1916, 
ii. 447. : 
Retincer, G., on classification of foundry iron. 1914, i. 658. 
REITMEISTER, W., on reversing valves in regenerating furnaces. 1913, ii. 614, 
Rusti, 8., on prevention of hardening cracks in tool steel. 1921, i. 226. 
Remineton, ALFRED ARNOLD, elected member. 1917, ii. 4. 
Remy, W., on underground fires. 1914, i. 630. 
on history ofiron. 1915, i. 555. 
Renaavbe, E., on changes in silica bricks during service. — 1918, ii. 441. 
on hardness of refractories. 1921, ii. 342. 
Renter, A., on coalin Belgium. 1919, ii. 473. 
Renxiy, W. O., on fuel economy. 1921, i. 381. 
on use of pulverised coal. 1919, ii. 469. 
RENNERFELT, I., on efficiency of induction furnaces. 1914, i. 678. 
on small converters in steel foundry work. 1915, i. 562. 
Renton, Jamus, elected member. 1912, ii. 6. 
REPETTI, CARLO, elected member. 1918, 6s 25% 
Reppert, A. E., on methods of working in collieries. 1911, ii. 530. 
Requa, M. L., on petroleum in California. 1912, i. 475, ii. 642. 
on petroleum in the United States, I911, i. 555; 1914, ii. 299. 
on rock drills. 1915,1. 492. 
Resa, J., on influence of rate of shock. 1912, i. 568. 
on stresses in steel. 1911, ii. 614.- 


RESPONDEK, G., on application of Rontgen rays to the examination of metals. 
1919, i. 689. 


Reratuack, Mark NicHoris, elected member. 1913, ii. 5. 
Rettew, EK. W., on composition of high-speed steel. 1919, ii. 510. 
on effect of elements on steel. 1921, ii. 405. 
elected member. 1920, i. 5. 
ReEtTzow, on hardness testing: 1921, i. 453. 
Revsoip, W., on coke quenchers. 1913, i. 548. 
Reuscou, P., speech at dinner by. 1913, i. 478. 
Reuter, WouFeana, elected member. 1914, i. 3. 
REUTERSKJOLD, ARVID, obituary notice of: 1916, i. 274. 
ReEvEL, P., on electric equipment in collieries. 1912, ii. 509. 
Revitton, J. W., on coal industry of South Russia. 1915, i. 507. 
on iron ore in South Russia. 1915, i. 481, 647. 
elected member. 1913, i. 3. 
Re&vittoy, L., on impact tests at varying temperatures. 1911, i, 652. 
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R&vitton, L., on pickling of metal surfaces. 1920, i. 738. 
REVOL, G., on economics of high-speed tool steel. 1915, ii. 350. 
ReyBop, H. W., on underground haulage. 1911, i. 567. 
ReEyNotps, ALLEYNE— 

Paper on ‘“‘ Some fundamental faults of present-day furnaces and their 
remedies.” 1913, i. 169; introduction, 169; principles of combustion, 
170; author’s device for securing correct complete ultimate combustion, 
174; the regenerative system, 175; heat balance-sheet of an open-hearth 
steel-melting furnace, 181.—Discussion : A. D. Ellis, 204; A. Cooper, 
205; A. W. Richards, 205; E. Adamson, 205; F, W. Harbord, 206; 


B. Talbot, 208 ; A. Reynolds, 209.—Correspondence : H. D. Hibbard, 210 ; 
A, E. Pratt, 211; A. Reynolds (reply), 214. 


on acid open-hearth process. 1917, ii. 197, 200. 
on open-hearth furnaces. 1914, i. 102. 
on open-hearth practice. 1917, ii. 274, 283. 
on refractories in steel production. 1918, i. 476. 
REYNOLDS, Epwarp ALLEYNE, elected member. 1919, ii. 4. 
REYNOLDS, S., on beehive coke-oven plant. 1912, ii. 489. 
on coal-dust experiments. 1913, i. 575. 
REYNOLDS, 8. G., on equipment of collieries. 1914, i. 623. 
Rue, E. L., on alloy steels for motor cars. 1911, i, 656 
on castiron, 1916,i. 369; 1921, i. 450. 
on cupola construction. 1914, i. 657. 
on meteorites. 1915, ii. 221. 
on segregation in castings. 1912, i. 558. 
RuxeEaD, T. F. E., on recovery of benzol from gas, 1917, i. 317. 
Ruopss, F. H., on recovery of pyridine from coke-ovens. 1920, ii. 329 
Ruopss, J. B., on manganese-copper-nickel steel. 1916, ii. 457. 
on properties and uses of alloy steels. 1916, ii. 453. 
on steel castings in relation to composition. 1916, i. 370. 
Ruopy, J. G. A., on heat-value of fuel. 1912, i. 459. 
Rioarpo, H. R., on pistons for internal combustion engines. 1917, ii. 443, 
Rice, B. F., on grading iron ore. 1912, i. 446. 
Ricgr, C. J., on hardness testing of coke. 1921, i. 387. 
Rice, C. S., on analyses of Iowa coals, 1921, ii. 349. 
on coal-dust experiments, I911, ii. 533, 534. 
Rice, C. T., on framing of shaft timber sets by machinery. 1913, ii, 564 
on storing and thawing dynamite. 1912, ii. 510. 
on mine supports. 1913, i. 569. 
on shaft sinking. 1913, ii. 564. 
on winding-engines. 1914, ii. 311. 
Rion, E. R., on mine surveying. 1912, ii. 458; 1913, ii. 514. 
Rice, G. 8., on coal-dust experiments. I911, i..573; 1912, ii. 516; 1913, 
ii. 571; 1914, ii. 312; 1915, i. 538, ii, 254. 
on devastated coal-fields in France. 1920, ii. 324. 
on explosions in collieries. 1913, i. 575; 1914, i. 630. 
on methods of working petroleum. 1913, i. 558, ii. 553. 
on mine supports. 1911, ii. 526. 
on safety in coal-mines. 1914, ii. 313. 
Ricr, O. R., on hardness of coke. 1921, i. 387. 
Ricr, R. H., on application of turbo-blowers for blast-furnaces., 1914, ii. 321. 
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Rucz, RB. H., on air compressors for cupola blowing. . 1911, ii. 559. 
on blowing-engines. 1911, i. 581; 1913, ii. 579. pies : 
on gas-power versus steam-power in rolling- mills. 1917, i. 375. 
on turbo-blower regulators. 1917, i. 340. 
Ruog, S.,.on electric-smelting of iron ores. 1912, ii. 581. 
on. equipment of collieries. 1914, i. 623. 
Rion, C. H., on estimation of chromium and vanadium in steel. 1915, ii, 330. 
Rrcx; J. L., on iron ore in the United States. 1911, i. 519. 
Brew, M. N. on zirconium. 1920, ii. 318. 
RICHARDS, A. W., on coal and iron industries of South Russia. 1921, 
i. 407. 
on chromiferous iron ores of Greece. 1913, 1. 466. 
on electric furnaces. 1912,i1. 87. . 
on failures of heavy boiler shell plates. 1914, i. 302. 
on open-hearth furnaces. 1913, i. 205. 
on oxygen content of open-hearth steel. 1914, ii. 191. 
on production of sound ingots. 1913, ii. 293. 
on welding-up of blowholes in steel. 1911, i. 89. 
RicHarps, Davi, elected member. 1913, i. 3. 
Ricwarps, Epwiy, obituary notice of. 1916, i. 274. 
Ricuarps, H. WinDsoR, resolution of thanks to. 1920, ii. 7 
obituary notice of. 1921, ii. 325. 
RicHarps, F., on foundry costs. 1912, ii. 552. 
RicHarps, JoHN ARTHUR, elected member. 1913, ii. 5. 
Ricuarps, J. W:, on electric smelting of iron ore. 1912, 11. 531. 
on electric steel production. 1911, i. 622, 625. 
on electric steelworks in Germany. 1911, i. 627. 
on electric steelworks in Norway and Sweden. 1911, ii. 593. 
on chine ically-heated soaking pits. 1919, ii. 501. 
“exothermic steel.” 1913, i. 602. 
on ee. of ferro-alloys. 1919, i. 667. 
on metallurgy of the rarer metals. » 1917, i. 370. 
on nomenclature of iron and steel products. 1912, ii. 606. 
on Schumacher briquetting process. 1912, i. 450. 
on Shimer case-hardening process. 1919, i. 673. 
on the Soderberg electrode. 1920, ii. 346; 1921, i. 424. 
on use of zirconium oxide. 1917, i. 303. 
obituary notice of. 1921, ii. 330. 
Ricwarps, M. E., on loading of ore. 1917, i. 289. 
Ricwarps, R. W., on coal in Montana. 1920, ii. 326. 
Ricwarps, 8. W., on production of alumina. 1913, ii. 528. 
Riowarps, T. W., on analysis of solutions. 1912, ii. 627. 
on atomic weight of carbon. 1915, ii, 333. 
_on constancy of copper-constantan thermo-element. 1917, ii. 360. 
RIcHARDSON, C., on composition of Trinidad asphalt. 1915, i. 526. 
on origin of petroleum. 1916, i. 316; 1917, i. 319. 
Ricwarpson, C. E., on hardening and tempering furnaces. 1917, i. 378. 
on surface combustion welding furnace. - 1918, i. 529. 


Ricwarpson, C. N., on brittleness produced in steel springs by electro- -plating. 
1917, i. 402, 
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Ricowarpson, E, A., on corrosion. 1915, i. 625; 1917, i. 417; 1920, ii. 394; 
1921, i. 469. 
on influence of copper on iron and steel. 1921, i. 468. 
RicHarpson, G. A., on heat-treatment of steel for gears. 1919, i. 674. 
on making steel-gear blanks. 1921, ii. 380. 
on steels for aeroplane construction. 1917, i. 407. 
Ricuarpson, J. J, on sand-blasting. 1916, ii. 427. 
— L. T., on corrosion. 1917, i. 417; 1920, i. 760, ii. 394; 1921, 
ie B 
on influence of copper on iron and steel. 1921, i. 468. 
Ricuarpson, W. D., on corrosion. 1920, ii. 394. 
on corrosion resisting iron and steel. 1921, i. 469. 
on solubility of iron and steel. 1921, i. 470. 
Ag Seton Se on oil-fired open-hearth furnaces for steel foundries. 1912, 
i. 516. 
Ricue, J. A., on improved type of calorimeter. 1914, i. 592. 
Ricuus, T. Hurry, obituary notice of. 1911, ii. 456. 
Ricumonps, G. F., on petroleum in the Philippine Islands. 1911, ii. 514. 
Ricuter, G., on coal-cutting machinery. 1913, ii. 566. 
Ricuter, H. W., on constancy of copper-constantan thermo-element. 1917, 
ii. 360. 
RicKkarpD, T. A., on valuation of metal mines. 1917, i. 289. 
Ricotrt, F., on hardness tests. 1914, i. 705, ii. 367; 1917, i. 400. 
RiwvDeE Lt, M., on fluidity of molten castiron. 1918, ii. 466. 
on foundryirons. 1914, i. 659. 
on semi-steel. 1913, ii. 597. 
on use of permanent moulds. 1918, ii. 469. 
elected member. 1917, i. 3. 
Rips LL, W. C., on analysis of magnesite. 1921, i. 473. 
Riwwxat, E. K., on electrolytic theory of corrosion. 1914, 1. 736. 
RiweEr, BERNARD, elected member. 1918, i. 5. 
Rien, CoarLes WIL114M, elected associate. 1917, i. 6. 
transferred to membership. 1920, i. 7. 
Rivas, H. M., on fuel economy. 1919, ii. 108. 
on gas-cleaning. “1920, ii. 84; 1921, i. 96. 
on open-hearth furnace design. 1918, ii. 311. 
on properties of refractory materials. 1917, i. 55; 1918, ii. 124. 
on use of pulverised coal. 1919, i. 121. 
RipGE-BEEDLE, PETER DENNISTON, elected member. 1917, i. 3. 
RmeweE Lt, Joun Leste, elected associate. 1921, i. 6. 
RiwLey, JAMES CARTMELL, obituary notice of. 1915, i. 464. 
RipspaAe, C. H.— 
Paper on “ The valuation of ores and iron-making material.” 1920, i. 
149; metal produced, 152; balance-sheets, 161; mechanical and physical 
condition, 167; other chemical factors affecting the value of ores, 169 ; 
commercial factors, 172.—Discussion : 215.—Correspondence ; 222; C. H. 
Ridsdale (reply), 232. 
on briquetting iron ores. 1917, ii. 50. 
on the “ burning of steel.” 1915, i. 405. 
on coke hardness. 1918, i. 207. 
on crystallisation through fatigue. 1913, 11. 397, 
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Rripspatn, GC. H., on failure of boiler plates. 1917, ii. 174, 175; 1918, i. 325. 
329. : , 


on fractures. 1912, i. 387. 


on influence of cold-working on the elastic properties of steel. C.S.M., 
1918, ix. 166. 


on influence of elements on mechanical properties of steel. 1916, ii. 102. 
on influence of fuel economy of heat supply in blast-furnace. 1920, ii. 109, 


on influence of heat-treatment on electrical and thermal resistivity of some 

steels. 1917, ii. 263. 
on intercrystalline fracture in mild steel. 1920, ii. 32. 
on mechanical methods of analysis. 1912, i. 606. 
on steel ingot defects. 1917, i. 94. 
on testing of steel conductor rails. 1915, i. 608; 1916, i. 381. 
on welding-up of blowholesin steel. 1911,i.73; 1912,i.116; 1921, i. 54. 

Ripspate, C. H., and N. D. RipspALE— 

Paper on “ Mechanicalising analysis as an aid to accuracy and speed for 
commercial purposes.” 1911, i. 332; preliminary, 332; principles 
adverse to good agreement in ordinary methods, 334; amended principles, 
338; results in practice, 339; commercial value, 341; Appendix, 345.— 
Discussion; J. KE. Stead, 368; T. C. Hutchinson, 368; W. H. Herdsman, 
369; ©. H. Ridsdale, 370.—Correspondence: S. Dickson, 370; E. H. 
Saniter, 371; T. Vaughan Hughes, 371; C. H. and N. D. Ridsdale 
(reply) 372. 

Paper on “‘ Anew method for the accurate determination of phosphorus.” 
1913, i. 437; introductory remarks, 437; review of the leading ordinary 
methods, 439; the new “‘ mechanicalised ’’ method, 441.—Correspondence : 
L. Archbutt, 444; H. Savage, 444; C. H. and N. D. Ridsdale (reply), 445. 

Ripspau#, H. H., on Staffordshire and Warwickshire coal-fields. 1921, i. 382. 
RipspatE, JoHN Huan, elected member. I9HF1, i. 3. 
Ripspatz, N. D.— , 

Paper on “ A new method for the accurate determination of phosphorus,” 

See RipspaAupz, C. H. 


on determination of phosphorus iniron. 1919, ii. 538; 1920, i. 763; 1921, 
see Wile 


on mechanical methods of analysis. 1912, i. 606. 

on standardisation of tests for refractory materials. 1918, ii. 132. 

on testing of steel conductor rails. 1915, i. 608. 

elected member. 1911, i. 3. 

_ Riepet, F., on cooling of highly heated iron masses. 1920, i. 732. 

on determination of power requirements of forging presses. 1914, i. 683. 
Ruisaer, H., on non-corrosive alloys. 1920, i. 759. 
Ringer, 8., on Carinthian iron industry. 1912, ii. 534. 
Riexe, R., on calorimetry. 1912, i. 458. 
Rrepre., A. VON, on international specifications for iron and steel. 1912, ii. 372. 
Ries, H., on fireclay deposits of Canada. 1913, i. 528, 

on microstructure of fired clays. 1917, ii. 351. 
RiprkKOTTER, G., on recovery of iron from foundry waste. 1912, i. 513. 
Riesy, E. G., on electric welding with covered electrodes. 1919, i. 678. 
Riesy, FRANK, elected member. 1921, i. 4. 
Riaa, G., on manufacture of firebricks. 1913, ii. 526. 

on preservative coatings for iron and steel. 1913, i. 686, 

on refractory materials. 1914, ii. 280. 
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Ricas, J. S., on electric driving of rolling-mills. 1915, ii. 290. 

Riegutmies, R. E., on classification of fuel. 191], i. 539, 

Riker, E. W., on foundry costs. 1913, ii. 610. 

Rinry, Epwarp, presentation of Bessemer Gold Medal to. 1914, i. 20. 
obituary notice of. 1914, ii. 255. 

Ruiney, Jamus Louts, elected member. 1911, i. 3. 


Ritey, T. H., on producing sulphate of ammonia at by-product coke-ovens,. 
1916, i. 314. 


Riva, C. N., on electric furnaces in foundries. 1921, i. 413. 
on heat-treatment of castings. 1921, ii. 391. 
on manufacture of acid electric steel: 1921, i. 423. 
Rivne, H., on oil-fired upon open-hearth furnace for foundries. 1915, i. 561. 
Rovarosy, H. T.— 
Paper on “ The scientific control of combustion.” 1921, i. 63 ; control 


of producer furnaces, 67 ; control of water-gas plants, 70. —Corr espondence : 
J. A. C, Edmiston, 72 ; H. T. Ringrose (reply), 72. 


Rinsum, W. VAN, on thermal conductivity of refractory bricks. 1920, i. 680. 
Rr.ey, C. M., on gas-producer installations in New York. 1916, i. 322. 
Rretey, Louis, elected member. 1917, ii. 4. 

Rrepgr, W., on cutting tests with tool steels. 1914, i. 707. 

Rrepon, J. E.— 


Paper on “ The effect of initial temperature on physical properties of 
steel.” See ANDREW, J. H. 


elected associate. 1918, i. 7. 
Rica, A. E., on coalin Kent. 1914, i. 598; 1919, i. 638. 
Rrrowie, G. H., on blast-furnace practice. 1920, i. 226. 
elected member. 1920, ii. 5. 
Rircaiz, G. Mur#, on welfare of the iron trade. 1916, i. 24, 25, 26, 27. 
on amendment of bye-laws. 1916, i. 18. 
RircuHie, JAMES, obituary notice of. 1916, ii. 365. 
Rircuiz, Ronatp JAMES Howson, elected member. 1917, i. 3. 
Rrrer, G. W., on nature of mining rights. 1915, i. 540. 
RirreRSsHAUSEN, F., on steels for the chemical industry. 1921, 11. 415. 
Rirrmann, W. F., on analysis of petroleum. 1915, ii. 335; 1916, i. 402. 
on coal by-products. 1916, i. 314. 
on distillation of petroleum. 1917, ii. 375. 
on gas manufacture from the point of view of chemical industry. 1915, 
WoL 
on gasoline. 1915, i. 525; 1917, ii. 377. 
on petroleum products. 1916, ii. 406. 
Roast, H. J., on magnesite in Quebec, 1912, ii. 470. 
Rossrnas, G., on coal washing. - 1911, i. 577. 
Rosert, M. H., on estimation of gaseous volumes during reaction. 1919, ii. 
541. 
Roserts, C. E., on aluminium-silicon alloys. 1914, ii. 382. 
on blast-furnace practice. 1921, i. 404. 
Roserts, D. E., on blast-furnace construction. 1912, ii. 520. 
on development of the modern blast-furnace. 1913, i. 580. 
on the Roe puddling process. 1913, i. 599. 
Roserts, F. C., on blast-furnace charging appliances. 1915, ii. 258. 
on blast-furnace construction. 1913, i. 580. 


eclil . NAME INDEX. 


Roserts, George ALBERT, elected member. 1914, ii. xx. 
Ropegrts, G. G., on use of wrought iron, 1917, ii. 483. : 
Rogers, G. H., on co-ordination of testing methods. 1913, ii. 670. 
Rozerts, H, W., on manganese and open-hearth rails. 1919, i. 687. 
Ropers, J., on low-temperature carbonisation. 1921, ii. 352. 
on shaft-sinking. 1914, i. 622. 
Roserts, N., on crucible furnaces. 1911, i. 616. 
Ropers, 8. 8., on power requirements of rolling-mills. 1912, ii. 569. 
Rozgerts, W. D., on coal in the United States. 1911, i. 546. 
Rogerts, W. R., on methods of working in collieries. 1911, i. 567. 
Roserrson, A., on strength of structural material. 1915, ii. 313. 
on tensile properties of steel. 1913, 11. 653. : 


Rozertson, A. J., on concentration of tungsten-molybdenum ores. 
i. 290. 
on tungsten-molybdenum ore in Western Australia. 1916, i. 301. 


RoBeERtson, FREDERICK DUNCAN STRUAN, elected member. 1919, i. 5. 


Rozgertson, F. E., on production of sound ingots. 1912, ii. 69. 
Rogerson, G. S., on effect of basic slags on grasslands. 1920, i. 722. 
Rozerrson, I. W., on analysis of natural-gas. 1916, i. 402, ii. 469. 
on compressibility of natural gas. 1916, ii. 407. : 
on estimation of sulphurin fuel. 1912, ii. 628; 1913, i. 696. 
on gasesin mines. 1914, ii. 311; 1917, i. 334. 
on separation of illuminants in gases. 1915, i. 636. 
Rosertson, J. A., on fuel economy. 1917, ii. 362. 
Rozsertson, J. M., speech at Dinner by. 1912, i. 395. 
Roserrtson, L. B., on by-product recovery. 1913, ii. 549. 
Roserrtson, L. S., obituary notice of. 1916, i. 274. 
Rogertson, T. D., on electric furnaces. 1912, 1. 541; 1915, 1. 574. 
on electric smelting ofiron ore. 1912,i1. 507; 1913, i. 595. 
on refining of steel in electro-metals furnace. 1913, i. 627. 
Roserrtson, W. F., on corrosion of wire ropes. 1919, i. 699. 
on mineral statistics of British Columbia. 1912, i. 618. 
Rozserrson, W. H. A., on rolling-mill design. 1919, i. 670. 
elected member. 1912, i. 4. 
Rosin, Ferrx— 


1917, 


Paper on “ The variation in the acoustic properties of steel with changes 
of temperature.” C.S.M., 1911, iii. 125; preliminary, 125; relation of the 
variations in the duration of the sound emitted by metals to variations of 
the temperature, 138; experiments on certain metals and alloys, 173; 
suggested explanation of the phenomenon—scientific conclusions, 186; 
Appendix I. Diagram of the resonance of alloys, 197; Appendix II. 
Variations of the resonance of steels with varying heat-treatment, 201 ; 
Appendix ITI. Pitch of sound, 201; Appendix IV. Note on the influence 
of the mode of suspension of metallic bars and of their dimensions on the 


duration of the sound, 203; notes by F. Osmond, 214. 


Paper on “ Microscopical examination of the depression made on steel 


by a conical point.” 6©.8.M., 1911, iii. 216. 

on allotropy ofiron. 1912, ii. 282. 

on case-hardening. 1914, i. 689. 

on colour etching of steels. I911, ii. 634. 

on demagnetisation of steels on heating. 1912, ii. 599. 
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Rosin, Frtrx, on hardness measurement. 1918, i. 536. 
on heat-treatment of steel. 1911, i. 635. 
on influence of annealing on microstructure of steel. 1912, ii. 576; 1913, 
li. 660, 661; 1914, ii. 358. 
on mechanical properties of metals. 1912, ii. 382. 
on metallographic analyses of carbon steels. 1911, i. 682. 
on metallographical appliances. 1913, i. 661. 


on relation between solubility, structure and temperature of working in 
steels. 1913, ii. 686. 


on transformations of iron below 700° C. 1912, ii. 382. 

on uniform nomenclature in metallography. 1912, ii. 382. 

on variation of hardness of steels with temperature. 1912, ii. 382. 

on wear of steel. I911, i. 653; 1912, ii. 369. 

awarded Carnegie Gold Medal. 1911, i. 25. 
Rostnson, A. H. A., on iron ore in Ontario. 1921, ii. 335. 
Rosinson, F. C., on manufacture of petroleum products. 1913, ii. 554. 
Rosrson, F. G., on moulding gas-engine cylinders. 1913, ii. 606. 
Rosryson, F. W., on estimation of carbon. 1912, ii. 617. 

on resistance thermometry. 1920, i. 687. 
Rostnsoy, I. V., on utilisation of waste heat of furnaces. 1913, i. 624. 
Ropsiyson, JoHN Ernson, elected member. 1919, ii. 4. 
Rogisson, J, G., on core binders. 1916, i. 342. 

on moulding. 1912, 11. 544; 1915, i. 564.- 
Rosryson, L. T., on magnetic properties. 1911, ii. 633. 
Rosinson, 8., design of expanding boring tool, 1917, i. 377. 
Rosinson, 8. R., on small converters in foundries. 1913, i. 610. 
Rosinson, T. W., on Héroult furnace at Chicago. 1912, ii. 559. 

on the Triplex process. 1918, ii. 472. 
Ropinson, W. H.— 

Paper on “ Steelworks yields.” See Lonemuir, P. 

on foundry yields. 1914, ii. 335. 
Rosson, J. T., on flash point of gasoline-kerosene mixtures. 1920, 1. 701. 
Rocoatt, A., on coal in Heraclea. 1921, i. 383. — 2 
Rocuz, H. M., on methods of working iron ore. 1915, ii. 222. 
Rocnow, W. F., on selection of refractories. 1920, i. 677. 
Rock, M. M., on heat-treatment of castings. 1921, ii. 391. 

on macrostructure of cast steel. 1921, i. 464. 

«» Ropano, A. G., on petroleum in Italy. 1915, i. 520. 
Ropk, F., on gas-producer. 1915, i. 528. 
Roprsa, V. G., on separation of vanadium and phosphorus. 1916, i. 633. 
RopEnHAvseER, W., on electric production of steel. 911,11. 592; 1912, i. 539 ; 
1913, i. 628. 

on electric smelting of iron ore. 1914, i. 650. . 
Ropvratn, P., on influence of additions to cast iron. 1914, i. 660. 
Ropzrewicz-Biretuwicz, A., on “creeping ” during rolling. 1914, 1. 696. 
Roz, J. P., on reactions of the puddling process. 1913, ii. 591. 

obituary notice of. 1921, ii. 331. 
Ros, 8., on types of cupolas. 1918, ii. 466. 
Roser, E. F., on electric steelmaking. 1915, ii. 280. 
Roxzsogiaus, H. M., on oil shale in United States. 1920, i. 700. 
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Rousuur, M., on iron ore in Cuba. 1916, ii. 377. 

~ on iron ore resources of Europe. 1921, ii. 337. 
Rousner, W. H., on steel castings. 1921, ii. 371. 
Roussuer, A. C., on gas for heat-treating. 1921, 1. 438. 
Rogers, A. F., on nickel ores of Sudbury. 1917, i. 287. 

on origin of nickel ores. 1917, ii. 342. 

Rogurs, A. P., on petroleum in Wyoming. 1914, i. 612. 
Rogers, A. W., on iron ore in South Africa. 1915, ii. 217. 
‘Rogers, GC. 8., on helium-bearing natural-gas. 1921, ii. 357. 
Rogurs, E. D., on properties and uses of alloy steel. 1916, i. 376. 
Rogers, F.— 

Paper on “ The investigation of fractures.” 1912, i. 379; methods of 
obtaining ‘cross-section through the fracture, 379; author’s method of 
printing from a fracture, 380; Appendix: Details of preparation and use 
of the tissue, 385.—Discussion: W. Rosenhain, 387.—Correspondence : 
C. H. Ridsdale, 387; J. E. Stead, 388. 

Paper on “ So-called ‘ crystallisation through fatigue.’ ”’ 1913, 11. 392 ; 
four recognised types of strain effeccts, 392; results of examination of 
crystalline appearance of fracture in a wrought-iron centre post—com- 
parative tests with best Yorkshire iron, 395; summary of results of 
experiments, 396.—Correspondence : E. Adamson, 397; C. H. Ridsdale, 
397; J. H. Stead, 397; F. Rogers (reply), 398. 

Paper on “ The acid open-hearth process.” 1917, ii. 181; deoxidisers, 
189; temperature effect, 190; casting, 190.—Discussion : Cosmo Johns, 
193; A. McCance, 194; W. H. Hatfield, 196; Alleyne Reynolds, 197.— 
Correspondence: -A. G. Anderson, 199; Alleyne Reynolds, 200; 8. 
Williamson, 205; IF. Rogers (reply), 206. 

Paper on “‘ Brittleness in nickel-chrome and other steels.” 1919, ii. 235, 
(Discussion : Conjointly with paper by Dr. J. H. Andrew, q.v.). 

Paper on “ Brittleness in nickel-chrome and other steels.” Part 
II, 1920, i. 613.—Discussion : H. Brearley, 618; J. H. 8. Dickenson, 
619; W. H. Hatfield, 620; J. H, Andrew, 621; J, E. Stead, 622; J. H. G. 
Pes ypenny, 622; J. F. Kayser, 623; J. A. Jones, 624; FF. Rogers (reply), 
624. 


on the acid hearth and slag. 1919, i. 243. 

on allotropy of iron. 1912, ii. 283. 

on case-hardening process. 1919, i. 403. 

on chemical relations of iron, vanadium and carbon. 1912, i. 227, 232. 
on cold flow of steel. 1913, i. 112. 

on critical ranges of pureiron. 1913, i. 351. 


on deoxidation and the influence of lime on equilibrium in the acid open- 
hearth furnace. 1919, i. 271. 


on failure of boiler plates in service. 1917, ii. 176. 

on gases evolved on heating steel. 1912, ii. 241. 

on high-speed steel. 1919, i. 341. 

on impact tests. 1911, i. 652. 

on effectof initial temperature on physical properties of steel. 1920, i. 609. 
on influence of strain in metals. 1913, i. 664; 1920, 1. 459, 

on influence of sulphur on stability of iron carbide. 1913, i. 157. 
on the manufacture of files. 1919, i. 378. 

on manufacture of open-hearth steel. 1912, ii. 111. 

on metallurgy of steel. 1919, i. 196. 

on nickel-chrome steels, 1919, ii. 391. 
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Rogers, F., on oxygen content of open-hearth steel. 1914, ii. 191. 
on preparing sections of fractures for microscopical examination. 1913, 
fel ; 
on production of sound ingots. 1912, ii. 68; 1913, i. 72; 1917, i. 98; 
1918, i. 235. 
on pyrometry. 1918, i. 481. 
on shock tests. 1917, ii. 114. 
on soundness in castings, 1920, ii. 352, 
on tenacity and deformation of steel at high temperatures. 1913, i. 292. 
on woody fracturés in transverse tests. 1919, ii. 219. 
Rogers, F.E., on repair of rolling-mills. 1921, ii. 383. 
Roagmrs, G. 8., on coalin Montana. 1914, i. 602. 

on origin of coal. 1914, ii. 287. 

on sulphur in petroleum oils. 1917, ii. 375. 
Rogers, J. B., on use of nut coke in blast-furnace. 1920, ii. 343. 
Rogers, J. H., on safety in tinplate works. 1915, i. 592. 
Rogerson, Epgar Houtipay, elected member. 1921, ii. 11. 
Rogerson, Harry R., obituary notice of . 1914, i. 555. 
Rogerson, T. B.— 

Paper : ‘“‘ Notes on the present knowledge and practice in regard to the 
briquetting of iron ores.” See Barrer, Guy. 
on blast-furnace practice. 1918, i. 66. 
on open-hearth practice. 1917, ii. 277. 
on Scottish pig-iron industry. 1914, i. 752. 

Rocerson, Witu1AM E., obituary notice of. 1915, i. 464. 
Rout, G.— 

Paper on “ The constitution of the sulphide enclosures in iron and steel 
and the desulphurisation process.” €.§.M., 1912, iv. 28. 
awarded Carnegie Research Grant. I911, i. 25. 

RoHLAND, on manufacture of firebricks. 1916, i. 304. 
RouHLanD, P., on corrosion of iron in concrete. 1912, 1..595. 
RorrzHem, A., on flow of gases in furnaces. 1912, 11. 524; 1913, 1. 624. 
Rotrg, R. T., on the effect of silicon in cast iron. 1917, ii. 434. 
on mechanical qualities required in eyebolts. 1921, i. 462. 
Ro.rss, B., on estimation of iron iniron ore. L919, ii. 541. 
Rote, H., on permanent moulds. 1912, ii. 545; 1913, i. 613. 
RotiiGeER, on cold-rolling of metals. 1914, i. 697. 
Ronawpson, J. H., on coal. 1921, i. 382. 
Roncerray, E,, on machine-moulding practice. 1912, 11. 545; 1913, i. 614. 
on pouring castings. 1921, ii. 369. 
on production of malleable castings. 1912, ii. 549. 
on semi-steel shells. 1918, i. 502. 
Ronneseck, H. R., on roll design. 1921, i. 434. 
Rooney, T. E.— ; 

Paper on “ Comparison of different methods of estimating sulphur in 
steel.” 1921,i.339; description of methods as used in this research, 340 ; 
conclusions, 346 ; experiments with nickel-chromium steels, 347 ; experi- 
ments with hydrogen, 350.—Correspondence: J. H. Whiteley, 352; 
T. Rooney (reply), 352. 
elected member. 1918, i. 5. 

Roos ar HsELMSABTER, on endurance tests of machine steel. . 1912, ii. 372, 
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Ros, B., on coalin Canada. 1911, ii. 509; 1917, i. 312. 
on fireclay in Canada. 1917, i. 301. 
Rosn, Sir THomas Kirke, elected member. 1914,i 3. 
Rosz, Witt1AmM Henry, elected member. 1919, 1. 5. 
Ross, W. N., on stresses in steel. 1911, ii. 612. 
RosenBer@, E., on contraction of cast iron. 1911, ii. 612. 
on cupola practice. 1911, i. 592. 
RosENBUSCH, GILBERT, elected member. 1913, 1. 3. 
RosenuAin, W., on A, transformation of iron. 1915, 1. 246. 
on the amorphous theory of metals. 1913, 11. 654. 
on behaviour of metals under strain. 1914, ii. 367. 
on blast-furnace and cupola slags. 1921, i. 127. 
on Brinell hardness and tenacity factors of heat-treated special steels- 
1915, i. 138. 
on carburisation of iron. 1915, ii. 118. 
on case-hardening process. 1919, 1. 402. 
on chemical relations of iron, vanadium and carbon. 1912, i. 228. 
on cleaning blast-furnace gas. 1920, 1. 86. 
on cold flow of steel. 1913, i. 113. 
on cooling of metals. 1915, ii. 319. ; 
on cooling of steel in ingot and other forms. 1918, ii. 273. 
on corrosion. 1916, i. 94. 
on critical cooling velocities of chromium steel. 1916, i. 147. 
on critical ranges of pure iron. 1913, i. 327. 
on crystallising properties of electro-deposited iron. 1913, ii. 157. 
on crystalline structure of iron. 1911, ii. 642. 
on determination of critical points Arl, Acl. 1913, ii. 412. 
on failure of boiler plates. 1914, i. 306; ‘1917, ii. 169. 
on failure of metals. 1921, i. 459. 
on a fourth recalescence point. 1912, i. 584. 
on fractures. 1912, 1. 387. 
on furnace for testing refractories. 1919, ii. 466. 
on hardening. 1914, i. 180, 245. 
on hardening and tempering of high-speed steel. 1915, ii. 34. 
on hardness of solid solutions. 1921, ii. 413. 
on inclusions in steel and ferrite lines. 1918, i. 296. 
on influence of cold-work on the divorce of pearlite. 1918, i. 362. 


on influence of cold-working on the elastic properties of steel. (.S.M.,. 
1918, ix. 168. 


on influence of elements on mechanical properties of steel. 1916, ii. 110. 
on influence of hot-deformation on qualities of steel. 1918, ii. 32. 
on influence of manganese and carbon on corrosion of steels. 1916, i. 73. 
on influence of phosphorus in iron and steel. 1915, i. 185, ii. 135. 
on influence of sulphur on stability of iron carbide. 1913, i. 157. 


on influence of surface tension upon the properties of metals. 1917, 
Te LYE 


on intercrystalline cement in metals and elastic limit. 1916, i. 196. 
on intercrystalline fracture of metals. 1920, i. 742. 

on laboratory appliances. 1915, i. 629; 1918, i. 557; 

on macro-etching and macro-printing. 1919, i. 289, 
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RosENHAIN, _W., on magnetic and mechanical properties of manganese steel. 

1914, i. 127. 
on microstructure of commercially pure iron. 1917, ii, 243. 
on microstructure of steel. 1912, i. 581. 
on National Physical Laboratory. 1916, ii. 467. 
on nickel-chrome steels. 1919, ii. 385. 
on pearlite. 1916, ii. 236. 
on properties of ingots. 1916, ii. 174. 
on properties of refractory materials. 1917, i. 61. 
on reagent for detection of phosphorus in steel. 1914, ii. 381. 
on resistance of ancient iron to corrosion. 1914, i. 736. 
on Roentgen spectrographic investigations of iron and steel. 192], i. 329. 
on shock tests. 1917, ii. 105. 
on slag enclosures. 1912, ii. 371. 
on solubility of cementite in hardenite. 1912, i. 240. 
on testing material. 1914, i. 703. 
on tests for refractory materials. 1918, ii. 125, 133. 
on transformation of steel during heat-treatment. 1911, ii 56. 
on U.S. National Research Council. 1919, i. 137. 
on welding-up of blowholes in steel. 1911,i. 76; 1921, i. 44. 
on woody fractures in transverse tests. 1919, ii. 221. 

Rosenuwaiy, W. and D. Hanson— 

Paper on “‘ A cause of failure in boiler plates.” 1918,i. 313; particulars 
of a certain failure, 313 ; results of experiments, 319; concluding remarks, 
324,—Discussion : G. Ainsworth, 325; C. H. Ridsdale, 325; J. E. Stead, 
325; W. H. Hatfield, 326; E. H. Saniter, 326; W. Rosenhain (reply), 
327.—Correspondence: S. A. Houghton, 329; C. H. Ridsdale, 329; 
W. Rosenhain and D. Hanson (reply), 331. 

Paper on ‘“‘Intercrystalline fracture in mild steel.” 1920, ii. 28; 
Case I. Steel-wrapper plates from the combustion chamber of a marine 
boiler, 23; Case I. Mild steel plate, half-inch thick, from the drum of a 
water-tube boiler, 24; Case III, Fractured steel plates from high-pressure 
marine boiler, 25; Case IV. Mild steel tubing, 27.—Discussion: W. 
Rosenhain, 31; E. H. Saniter, 32; C. H. Ridsdale, 32; W. H. Hatfield, 
32; H. Brearley, 33; J. E. Stead, 34; D. Hanson (reply), 34; W. 
Rosenhain (reply), 35.—Correspondence : J. H. Whiteley, 36; W. Rosen- 
hain and D. Hanson (reply), 37. 

RosenuAtn, W., and J. L. Hauguton— 

Paper on “‘ A new reagent for etching mild steel.” 1914, i. 515; com- 
position of the reagent, 517; effect of the reagent, 518; pitting, 523,— 
Correspondence : H. Brearley, 525; J. HE, Stead, 526. 

Rosrenuatin, W., and J. C..W. Humrrey— 

Paper on “ The tenacity, deformation and fracture of soft steel at high 
temperatures.” 1913, i. 219; introduction, 219 ; object of the research, 
221; apparatus, 223; material used, 230; test-pieces, 233; result of the 
research, 236 ; microscopic examination of strained and broken test-pieces, 
255; xeferences, 267.—Discussion: J. O. Arnold, 272; H. C. H. 
Carpenter, 278; Sir Robert Hadfield, 279; J. C. W. Humfrey, 282 ; 
W. Rosenhain, 282.—Correspondence: C. Benedicks, 284; W. H. 
Hatfield, 287 ; E. Heyn, 288 ; B. Hopkinson, 289 ; F. C. A. H. Lantsberry, 
290; F. Rogers, 292; W. Rosenhain, 294; J. C. W. Humfrey, 312. 

RosENTHAL, T., on world’s production of coal. 1914, i. 772. 
Rossr, E., on by-product recovery from gas-producers. 1920, i. 702; 1921, 

i. 395. 
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Rossr, E., on low-temperature distillation of coal in gas-producers. 1920, li. 
340. 
Rosi, J., on estimation of phosphoric acid. 1914, ii. 667. 
Rosy, P., on heat-losses in metallurgical furnaces. 1921, 1. 421, ii. 343. 
Ross, ANDREW ALEXANDER, elected member. 1918, i. 5. 
Ross, A. D., on magnetic properties of iron and iron alloys. 1913, ii. 677. 
on magnetic properties of special steels. 1912, i. 576, 


on magnetic properties of steel alloys at very low temperatures. 1913, 
i. 670. 


Ross, C. P., on iron ore in Cuba. 1916, i. 294. 
Ross, C. 8., on geology of iron ore. 1916, ii. 374. 
on molybdenum in New Mexico. 1921, i. 375. 
Ross, D., on coal in the United States. 1911, i. 547. 
on explosions in collieries. 1911, i. 573. 
Ross, D. W., on properties of silica refractories. 1919, ii. 466. 
Ross, E. F., on plant of Chapman Price Steel Co. 1921, ii. 381. 
Ross, L. P., on failure of blast-furnace stock line brick. 1920, i. 679. 
Ross, R. A., on briquetting of lignite. 1919, 11. 482. 
Ross, W. H., on estimation of nickel and cobalt. 1911, ii. 663. 
Ross, W. L., on extraction of potash from silicate rocks. 1917, ii. 357. 
ROSSENBECK, on mine ventilation. 1911, i. 570. 
RossEer, GEorGE Lewis, elected member. 1920, i. 5. 
Rossi, A. J., on titanium in steel. 1918, i. 547. 
Rossi, M., on production of ammonium sulphate from peat. 1915, i. 516. 
Rosst, P., on Brinell hardness test. 1920, i. 742. 
Rossin, A., on open-hearth furnace regenerators. 1920, ii. 359. 
Rossirer, E. C., on preparation of zirconium. 1921, i. 472. 
Rossman, L. A., on iron-ore washing. 1916, ii. 384. 
Rora, J. W., on reinforced concrete foundry. 1914, i. 667. 
Roru, W. A., on calorimetry. 1915, ii, 229. 
on heat-combustion of graphite. 1913, ii. 529. 
Rorwaua, G., on estimation of chromium, 1914, i. 743. 
Roruera, L., on electric driving of rolling-mills. 1914, i. 683; 1918, i. 521; 
1920, ii. 368 ; 1921, ii. 380. 
on gas-cleaning. 1920, i. 100. 
on rolling-mill drives. 1921, i. 432. 
elected member. 1913, ii. 5. 
Rotruert, E, H., on smelting titaniferous ores. 1913, i. 583. 
Rorupierz, A., on iron ore in Germany. 1913, ii. 497. 
Rorgscuitp, §., on determination of nickel. 1917, i. 423. 
RorreLzur, on haulage in collieries. 1914, i. 626. 
Rorrnavs, J. E., on magnetic surveying. 1915, i. 492. 
Rorrmann, C. J., on determination of carbon in ferro-alloys. 1920, i. 763. 
Rovusruy, S., on steel foundry practice. 1915, i. 563; 1916, i. 340. 
on steel foundry sand. 1918, i. 506. 
Rouvsr, G., on electric driving of rolling-mills. 1914, ii. 345. 
Rousz, G. A., on electrodes for steel furnaces. 1911, i. 626. 
on microstructure of carbon. 1912, i. 582. 
on relation of hardness to elastic limit. 1911, i, 651. 
Rovuru, (Miss) Puan, elected member. 1918, ii. 3. 
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Rows, J. P., on coal in the United States. 19}5;.a1:. 234: 

on petroleum in Montana. 1915, i. 523; 1920, ii. 334. 
Rows, Reainatp Henry Marswatt, elected member. 1917, i. 4. 
Rowert, F. E., on elastic hysteresis of steel. 1914, ii. 366. 


on i dienoe of mechanical and thermal treatment on properties of steel 
tubes. 1915, i, 611. 


Row.anp, H. H., on coal-cutting machinery. I911, i. 566. 
Row anbs, 1’, on production of sound steel ingots. 1915, i. 78. 
Rowxery, Ernest Wurrworrn, elected member. 1918, ii. 3. 
Row ey, P., on forging practice. 1921, i. 431. 
elected member. 1918, i. 5. 
Rowsz, W. C., on methods of measuring gas for analysis. 1913, ii. 709. 
Roy, A. R., on manufacture of wootz steel. 1913, i. 602. 
Roy, E. V.— 
Paper on “Note on a process for the desiccation of air by calcium 
chloride.” See Dausin&, IF. A. 
Royps, W. M., on petroleum in Philippine Islands. . 1914, ii. 298. 
Royster, P. H., on manufacture of ferro-manganese. 1919, ii. 488. 
on pyrometry in blast-furnace work. 1920, i. 687. 
Royston, Haroxp, elected member. 1913, ii. 5 
Rusres, 8. Pina DB, on estimation of iron in chromite. 1912, ii, 623. 
Ruppimay, J., on cleaning of blast-furnace gas. 1918, i. 493. 
RupELorr, Hans— ; 
Paper on “ Influence of riveting on the stresses in the rivet and on the 
strength properties of the rivet material.” €.8.M., 1914, vi. 170; scope of 
experiments, 172; determination of the strength properties of the raw 
material and of the driven rivets, 183; results of tests, 190; summary, 
214. 
on influence of dimensions of tensile test-bars on result of tests. 1917, 
ii. 438. 
on tests of rivets. 1914,ii. 371; 1921, i. 458. 
on tests on struts of a gasometer. 1913, ii. 651. 
awarded Carnegie Research Grant. 1913, i. 28. 
“Ruper, W. E., on “ calorising”’ metals. 1915, ii. 327. 
on influence of annealing and working on grain growth in silicon steel. 
1914, i. 718. 
on influence of nitrogen on steel. 1920, i. 745. 
on influence of silicon on steel. 1917, ii. 447. 
on nature of intergranular cement. 1913, ii. 654. 
on solubility of tungsten and molybdenum. 1912, 1i. 620, 
on specific resistance of sheet steel. 1914, ii. 377. 
on X-ray examination of metals. 1920, i. 758. 
Rupvaz, W. A. D., on coal-dust experiments. 1914, ii. 312. 
on magnetic properties of meteoriciron. 1914, ii, 274, 
Rupowreu, W., on steel passenger carriages. 1917, ii. 443, 
Ruzr, R., on fourth recalescence point in pureiron. 1914, ii. 379. 
oniron-carbon compounds. I911, i. 665; 1921, ii. 414, 
on the iron-cobalt system. 1914, i. 728. 
on the iron-copper system. 1914, i. 729; 1917, ii. 456. 
on the iron-nickel system. 1911, i. 667. 
on solubility of graphite iniron. 1921, i. 450. 
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Ruer, R., on specific resistance of nickel-cobalt alloys. » 1913, ii. 666. 
on transformation points in steel. 1916, ii. 461. 

Rurr, O., on alloys of carbon. 1921, i. 467. 
on cobalt-carbon system. 1916, ii. 460. 
on electric vacuum furnace. 1915, i. 629. : 
on fusibility and volatilisation of refractory materials. 1912, i. 454. 
on heat-formation of iron carbide. 1912, i: 586; 1913, i. 683. 
on the iron-carbon system. -1912, ii. 602; 1913, i. 682. 


on manganese-carbon, nickel-carbon and iron-carbon system. 1916, ii. 
460. 


on melting-point of zirconia. 1918, 1. 556. 


on physical and chemical properties of metals at high temperatures. 1914, 
i. 618. 


on properties of quaternary alloys. 1913, i. 674. 
on properties of vanadium. 1912, 1. 589. 
on pseudo-eutectic temperature of iron-carbon alloys. 1917, 1. 413. 
on solubility of carbon iniron. I911, ii. 644. 
on solubility of carbon in nickel. 1912, ii, 604. 

‘on tungsten-carbon alloys. 1914, i. 728. 

Ruean, H. F.— 
Paper on ‘‘ The growth of cast irons after repeated heatings.” 1912, 

ii. 311; method of preparation of the samples for the machine, 311 ; 
chemical analysis of alloys, 312: summary, 314; failure of a cast-iron 


, steam separator while in service, 315: conclusions, 319. See also CaR- 
PENTER, H. C. H. 


Rute, F. G., on petroleum in Argentina. 1912, i. 476. 
RuMBOoLpD, W. G., on chromium ore. 1921], i. 375. 
RUmMeE LIN, G.. on the iron-manganese system. 1915, i. 622. 
on magnetic transformation of iron-carbon alloys. 1915, ii. 320, 
RummMeEt, K., on power requirements for rolling-mills. 1919, ii. 502. 
on utilisation of blast-furnace and coke-oven gases. 1915, i. 529. 
Rurrert, A., on cleaning of blast-furnace gases. 1913, i. 589. 
Rurrert, L., on cleaning of blast-furnace gases. 1913, i. 588. 
Rusumore, D. B., on electricity in iron foundries. 1914, i. 666. 
on lighting of collieries. 1912, ii. 514. 
Rusuton, JoHN BRiIMELOW, elected member. 1918, ii. 3. 
RusuwortH, Davin, elected member. 1911, i. 3. 
Russ, E. F., on electric furnaces. 1921, i. 425. 
on regulation of electrodes. 1920, i. 721, ii. 360. 
RussgEw1, A., on chromite in the Shetlands. 1919, i. 623. 
RussetL, ARCHIBALD McK ErRow, elected member. 1918, i. 5. 
Russet, EH, J., on utilisation of basic slag. 1921, i. 428. 
RvusseEty, FRAnxK, elected member. 1915, i. 2. 
RussE.1, G. A. V., on basic open-hearth practice. 1921, i. 419. 
elected associate. 1917, i. 6. 
Russet, Joun, elected member. 1919, i. 5. 
Russex., Joun Hersert, elected member. 1921, ii. 11. 
RussEL, J. W., on manufacture of springs. 1920, i. 735. 
RuvssEeLu, THomas F'.— 


Carnegie Memoir on “The constitution of chromium steels.” 1921, ii. 
247. Part I. Manufacture of the steels, 249; Part Il. Thermal data, 253 ; 
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RussEiL, THomas F. (continwed)— 


Part III. The approximate determination of the solidus and the carbide 
solubility point, 271; PartIV, The anal ysis of carbides and residues, 274 ; 
Part V. The electrical resistance, 281; Part VI. Conclusions, general 
discussion and criticisms, 285, 
Paper : “‘ Note on ‘The Ball Test.’”? See Bakur, THoMas. 
on chromium steels. 1920, i. 485. : 
on estimation of chromium in steel and pigiron. 1918, ii. 508. 
on relation between ball-hardness and scleroscope-hardness. 1918, ii. 85. 
elected member. 1919, i. 5. 
awarded Carnegie Research Grant. 1920, i. 12. 
RUSSELL, W. M., on coke-oven gas plant. 1919, ii. 481. 
RUTHERFORD, WALTER, elected member. 1912, ii. 6. 
Rutiepesr, J. J., on blasting by electricity. 1912, ii. 510. 
Rurter, F., lecture on “ Art and the Iron Industry.” 1912, ii. 428. 
Rurz, F. C., on air furnace for malleable cast iron. 1917, i. 353. 
Ryan, F. J., on electric steel furnaces. 1917, i. 358, 365. 
Ryan, W. T., on iron wire for electric transmission. 1918, i. 548. 
' Ryga, G., on rescue work in collieries. 1913, ii. 573. 
Rypsere, B., on wire-drawing. 1915, i. 592. 
‘Ryper, H. M., on gases in steel. 1920, ii. 363. 
Ryzanps, Sir W. Peter, elected Member of Council. 1914, i. 14. 
vote of thanks by. 1913, i. 17. 
Rys, C. F. W., elected member. 1912, ii. 6. 
RzEnuLKA, A., on coking properties of soft coals. 1914, i. 603. 
on explosives and blasting. 1911, i. 565. 


Ss 
’ Santry, A. H., on corrosion of iron. I911, ii. 654. 
on paints for structural steel. 1915, i. 628. 
Sacus, E. O., on fire-resistance of concrete and reinforced concrete. 1912, ii, 
385. 
Sacus, K. P., on recovery of coal by-products. 1915, ii. 238. 
SaconneEy, J., on the Terni steelworks. 1913, ii. 618; 1914, i. 675, 699. 
on metallurgical exhibits at Ghent Exhibition. 1914, i. 651, 677, 679, 
686, 691. 
Saoristan, J., on wolfram deposits in Spain. 1914, ii. 273. 
Sapuer, Harry Stanwey, elected member. 1917, ii. 4. 
Saptuemr, P. S., on estimation of oxygen in petroleum, 1913, ii. 708. 
Sapmann, H., on iron ore in the Fricktal. 1921, ii. 337. 
Sanuin, A.— 
Paper on “The use of liquid ferro-manganese in the steel processes.” 
1914, ii. 213; value of manganese as a deoxidising and solidifying agent 
in manufacture of steel, 213; electro-ferro furnaces for recovery of 
manganese, 214; reason for high power consumption in melting ferro, 214; 
description of Rennerfelt furnace, 216; description of experiments, 218 ; 
results of tests, 222’; conclusions, 226.—Correspondence: C. W. H. 
von Eckermann, 229; A. Sahlin (reply), 230. 
on compressed air traction in coal-mines. 1914, i. 626. 
on electric furnaces. 1919, i. 663. 
‘on Indian ironworks. 1913, i. 590, 624. 
on the Rennerfelt electric furnace, 1914, i, 680. 
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Samnspury, Henry Cxom Bacuey, elected member. 1918, i. 5. 
Sr. Cram, G. A., on iron ore on the Mesaba Range. 1914, i. 574. 
Str. Cua, S., on petroleum in United States. 1919, ii. 478. 
Str. Jonn, H. M., on testing of electric furnaces. 1920, i. 719. 
Sarnt-Suiru, E. C., on iron ore in Australia. 1919, i. 618. 
on magnesite in Queensland. 1919, ii..465. 
on tungsten in Queensland. 1918, i. 473. 
Sr, Warunis, T., on estimation of iron in chromite. 1912, ii. 623. 
on estimation of sulphur in coal. 1911, ii. 668. 
SAINTE-CLAIRE-DELVILLE, on coal in Germany. 1920, ii. 325. 
Sarto, S.— 
Paper on “ Formation of spheroidal cementite.” See HonpA, K. 
om magnet steel. 1920, ii. 387; 1921, i. 462. 
on state of carbide in carbon steels. 1921, i. 465. 
Sakal, S., on heat-treatment of metals. 1921, i. 441. 
SAKLATWALLA, B. D., on development of ferro-vanadium. 1920, 1. 709. 
elected member. 1911, ii. 10. 
SauapDIn, E., on methods of working iron ore. 1914, i. 580. 
on new form of explosives magazine. 1913, ii. 566. 
SaLpavu, P.— 
Paper on “‘ Apparatus for the measurement of electric resistance of 
‘ material in the solid state at high temperatures, and its application to the 


determination of the critical points of iron and steel.” €.8.M., 1916, 
vii. 195. 


awarded Carnegie Research grant. 1916, i. 29. 

SaLManec, H., on recovery of coal by-products. 1915, ii, 239. 

Satmon, Luyrnwy THomas, elected associate. 1921, i. 6. 

Sames, C. M., on power requirements in rolling-mills. 1916, ii. 438. 

SampeLayo, P. H., on bauxite in Catalonia. 1921, i. 374. 

Sampson, C. C., on blast-furnace gas-engines. 1913, i. 568. 

y on cleaning of blast-furnace gases. 1913, i. 589. 

Sampson, R. J., on geology of coal. 1915, i. 505. 

Samus s, Isaac, elected member. 1919, ii. 4. 

SancuHeEz, J. A,, on separation of iron and manganese. 1912, i. 608. 

Sanp, H. J. S., on electro-analysis. 1911, i. 685. ts 

SANDBERG, C. P., obituary notice of. 1914, i. 555. 

SANDBERG, C. P., JUN., on heat-treatment of steel rails. 1916, ii. 441. 
on influence of elements on mechanical properties of steel. 1916, ii. 123. 
on production of sound steelingots. 1915, i. 78. 
on wear of rails. 1921, ii. 406. 

SanpBeErG, N. P. P., on macro-etching and macro-printing. 1919, i. 299. 
elected member. 1914, ii. xx. 

SANDBERG, OscaR Frrpotr A., elected member, 1914, ii. xx. 

SANDELIN, F., on the Russian iron industry. 1915, i. 648. 

SANDELIN, Hyatmar Foukn, elected member. 1921, ii. 11. 

SanpgER, A., on production of gas from wood. 1920, i. 702. 
awarded Carnegie Research Scholarship. 1914, i. 24. 

Sanpers, Cecm, Monrqgomery, elected member. 1921, ii. 11. 

Sanpers, J., on iron ore in®Arizona. 1912, i. 437. : 

Sanpers, J. M., on determination of sulphurin petroleums. 1912, i. 612. 
on fractional distillation of petroleum. 1914, ii. 301. 
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Sanpers, P. H., on preparation on zirconia. 1921, i, 472. 
Sanpers, T. H., on manufacture of springs. 1920, i. 735. 
SANDERSON, FREDERICK IstpoR, elected member. 1917, i. 4. 
Sanrorp, A. E., on drop-forging. 1917, i. 373. 
Sayrorp, R. L., on influence of heat-treatment on magnetic properties of iron 
and steel. 1915, i. 615. 
on location of flaws in rifle-barrel steel. 1920, i. 752. 
on magnetic testing of ball-bearing races. 1920, i. 751. 
SANFORD, S., on composition of American coal. 1915, i. 506; 1916, i. 311. 
Sanrourcue, A., on properties of iron-silicon alloys. 1919, i. 695; 1920, i. 739. 
Sana, A., on galvanising iron and steel. 1912, i. 597, 599. 
Sangoy, V., on coalin France. 1911, i. 543. 
Sanrrer, E. H., on the acid-hearth and slag. 1919, i. 243. 
on action of iron-oxides upon acid furnace structure. 1919, ii. 181. 
on calorimetric test for carbon. 1913, ii. 383. 
on carburisation of iron. 1915, ii. 114. 
on chemical and -mechanical relations of carbon, chromium and iron, 
1911, i. 266. 
on eels and mechanical relations of iron, vanadium and carbon. 1912; 
1, ° 
on chromiferous iron ores of Greece. 1913, i. 467. 
on cold flow of steel. 1913, i. 114. 
on cooling of steel in ingot and other forms. 1918, ti. 272. 
on corrosion of metals. 1911, i. 166,191; 1916,1i. 96. 
on erystallising properties of electro-deposited iron. 1913, ii. 163, 
on decarburisation of steels. 1914, ii. 203. 
on electric steels. 1920, ii. 138. 
on failure of boiler plates in service. 1917, ii. 173; 1918, i. 326, 
on growth of castiron. 1911, i. 237. 
on hardness testing and resistance to mechanical wear. 1912, ii. 369. 
on inclusions in steel. 1918, i. 294, 295. 
on influence of elements on mechanical properties of steel. 1916, ii. 107. 
on influence of hot-deformation on qualities of steel. 1918, 11. 33, 35. 
on influence of manganese and carbon on corrosion of steel. 1916, i. 74. 
on influence of mass on heat-treatment. 1918, i. 351. 
on influence of nitrogen on iron and steel. 1915, ii. 104. 
on influence of phosphorus in iron and steel. 1915, i. 187. 
on intererystalline cement in metals and elastic limit. 1916, i. 203, 
on intercrystalline fracture in mild steel. 1920, ii. 32. 
on macro-etching and macro-printing. 1919, i. 292. 
on mechanicalising analysis. 1911, i. 371. 
on microstructure of commercially pureiron. 1917, ii. 246. 
on the Nathusius electric furnace. 1912, i. 88. . 
on nickel-chrome steels. 1919, ii. 386. 
on open-hearth furnace design. 1918, ii. 308. 
on open-hearth practice. 1917, ii. 283, 285. 
on oxygen content of open-hearth steel. 1914, ii. 193. 
on production of sound steel. 1913, i. 67; 11. 293 ; 1916, ii. 205; 1917, i. 
94; 1918, i. 234. 
on properties of refractory materials. 1917, i. 58. 
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1918, ii. 80. 
on relation between cutting efficiency and hardness of tool steel. 1916, 
i. 108. : 


on shock tests. 1917, ii. 111. : 
on slag in the open-hearth process. 1920, i. 308. 
on utilisation of waste heat from open-hearth furnaces. 1918, ii: 344. 
on welding-up of blowholes in steel, 1911, i. 73; 1921, i. 53. 
on woody fractures in transverse tests. 1919, ii. 211. 
Sanurnes, C., on mineral resources of Bolivia. 1912, ii. 452. 
Sankey, H. RiAtt, elected member. 1913, ii. 5. 
Sankey, Jonn WILLIAM, obituary notice of. 1913, ii. 481. 
Sarcent, G. W., on molybdenum steel. 1920, ii. 388; 1921, i. 467, ii. 404. 
Sarsant, R. J.— 

Paper on “ Fuel control in metallurgical furnaces.” See HADFIELD, 
Sir Roser. 
on action of pyridine on coal. 1919, ii. 473. 
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Saro, N.,-on growth of castiron. 1920, ii. 379. 
on molybdenum steel for guns. 1919, 11. 508. 
SAUNDERS, on modern practice in rock drilling. 1914, i. 580. 
Saunpers, L. E., on uses of alumina. 1911, ii. 500; 1913, ii, 528. 
Saunpers, W. M., on moulding sand. 1915, ii. 270. 
SavvaGe, on electric equipment of collieries. 1913, i. 570. 
on testing machines. 1918, ii. 493. 
SAUVEAU, G., on winding equipment. 1911, ii. 531. 
Sauves, A., obituary notice of.. 1914, ii. 256. 
Savuveur, A.— 

Paper on ‘The allotropic transformations of iron.” 1913, ii. 171; 
Benedick’s theory, 171; heating and cooling curves of electrolytic iron, 
174; Carpenter’s experiments, 176; heating and cooling curves of 
different steels, 177; conclusions, 179.—Dvscussion: Sir R. A. Hadfield, 
182.—Correspondence: C. Benedicks, 182; H. C. H. Carpenter, 185; 
A. Sauveur (reply), 187. 
on aircraft steels. 1920, i. 746. 
on allotropy ofiron. 1914, i. 451. 
on alumina inclusions in steel. 1916, 11. 434. 
on case-hardening of special steels. 1913, i. 644. 
on changes produced in steel by annealing. 1914, ii. 358. 
on crystalline growth of ferrite. 1912, ii. 382; 1913, i. 679. 
on crystallising properties of electro-depositediron. 1913, ii. 149. 
on hardening of metals. 1914, i. 189, 259; 1915, ii. 306. 
on hardening of steel. 1916,i. 360. 
on heating and cooling curves ofiron. 1914, i. 720. 
on heating and cooling curves of manganese steel. 1913, ii. 200. 
on heat-treatment of steel. 1919, ii. 508; 1920, ii. 372. 
on history of steel. 1921, i. 428. 
on influence of composition on properties of cast iron! 1913, i. 657. 
on the iron-carbon system. 1914, i, 725. 
on magnetic properties of manganese steel. 1914, i. 184; 1915, i. 616, 
on metallographical appliances. . 1911, i, 661, ii. 684; 1912, i, 579. 
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on the microscope. 1914, i. 716; 1920, i. 757. 
on microscopic constituents of iron and steel. 1912, ii. 375. 
on nomenclature of iron and steel products. 1912, ii. 374. 
on slip interference theory of hardening. 1921, ii, 413. 
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SAVAGE, GEOFFREY Herpert, elected member. 1916, ii. 2. 
Savace, H., on determination of phosphorus. 1913, i. 444. 
on production of sound steel. 1913, i. 59, 
on pulverised coal. 1920, ii. 322. 
elected member. 1912, ii. 6. 
Savaaeg, H. D., on use of pulverised fuel. 1921, i. 381. 
SavaGe, T. E., on coal in the United States. 1911, i. 547, ii. 506. 
on geology of iron ore. 1916, ii. 374. 
SAVAGE, bet on action of iron-oxides upon acid furnace structure. 1919, 
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. on low-temperature carbonisation of coal. 1919, i. 640. 
elected member, 1918, i. 5. 
Savett, W. L., on electro-plating with cobalt. 1916, i. 366. 
Savinon, P., on gas-producers. 1913, i. 563. 
Sawn, R. V., on American steelworks. 1915, ii. 292; 1916, i. 349. 
on heating wire rods. 1916, i. 359. 
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i. 525. 
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Say, A., on coke-oven gases. I911, i. 551. 
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Savers, H. M., on corrugation of steel rails. 1918, i. 542. 
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Sayre, F. M., on ore-bins for storage of iron. 1914, ii. 277. 
Soavia, G., on case-hardening furnaces. 1911, ii. 595. 
on formation of cementite. 1911, ii. 635. 
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eclxvi NAME INDEX. 


Scracrri, H., on carburisation with wood charcoal. 1921, ii. 385. 
Sowarira, B., on iron industry of Czecho-Slovakia. 1921, i. 406. 
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Scuerrier, F. A., on use of pulverised coal. 1919, ii. 469. 
ScHEIrENBAUM, F., on evolution of wire-rope industry. 1913, ii. 647. 
Scuenck, R., on the iron-carbon system. 1912, 1. 585. 
Scuicx, E., on utilisation of blast-furnace slag. 1911, ii. 557. 
Scurerer, H. V., on slag breakers. 1917, i. 346. 

on steelworks equipment. 1918, 1. 516. 
Souren, K., on oil fuel in the ‘foundry. 1911, ii. 560. 
Scumiine, H., on analysis of ferro-chrome. 1915, ii. 332. 
Scuimpke, P., on welding. 1915, i. 592; 1916, i. 367. 
ScHINDLER, A., on ore-breaking machines. 1913, ii. 519. 
Scurnpuer, E., on application of producer-gas to boiler firing. 1912, i. 483. 
ScuirMeisterR, H., on binary aluminium alloys. 1915, ii. 318. 
Scutericu, L. V., on manufacture and properties of carbon bricks. 1913, ii. 527. 
ScHLEICHER, ALADAR, elected member. I911, ii. 10. 
Scuuetcuer, A. P., on electrical resistance of iron-nickel alloys. 1914, ii, 377 
ScHLEICHER, S., on use of fluorspar in the open hearth. 1921, i. 421. 
Scuiemmann, W., on use of liquid ferro-manganese in Bessemer process, 1911, 

il. 586. 

Scutusincur, W. A., on oxide of carbon in blast-furnace gases. I911, ii. 543. 
Scuiink, F. J., on instrumental indication of resilience. 1919, i. 685. 
Scutorrer, M., on corrosion tests of galvanised sheets. 1919, ii. 534. 

on electrolytic deposition of metals. 1914. ii. 383. 

on nickel and cobalt plating. 1921, i. 449. 
Scuiunpt, H., on recovery of vanadium and uranium. 1916, i, 401, ii. 385. 
SCHMALENBACH, on improved heating of Cowper stoves. 1914, i. 640. 
ScHMAUSER, on effect of sulphur on castings. 1921, i. 450. 
ScumeE.z, E., on electric production of steel. 1911, ii. 592. 
ScumeE.z, EK. M., on Stassano electric furnace. 1914, i. 680. 
Scumerser, H., on electrical installations in French collieries. 1913, ii. 565. 
Scumip, A., on Amsler-Laffon drop testing-machine. 1915, ii. 309. 

on notched-bar tests. 1912, ii. 381. 

on tests of moulding sand. 1915, i. 563. 
Scumip, G., on manganese in Bulgaria. 1921, i. 370. 
Scumrp, M. H., on electric furnace practice. 1921, ii. 377. 

on molybdenum steel. 1921, ii. 404. 

elected member. 1916, i. 4. 
Scumip, R., on new pig-casting machine. 1912, ii. 524. 
Scumipt, A., on iron ore in Germany. 1914, i. 570. 
Scumipt, C., on iron ore in Switzerland. 1921, ii. 337. 
Scumip7, F., on origin of coal. 1915, i. 506. 

on shaft sinking. 1916, ii. 410. 
ScumiptT, G. C., on passivity of metals. 1914, i. 737. 
Scumipt, M, R., on estimation of manganese. 1911, i. 686, 
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Scumirr, R., on petroleum as fuel in heating furnaces. 1915, ii. 246, 
on properties of liquid fuel. 1915, i. 524. \ 
Scumrrz, I., on influence of gases on iron. 1919, ii. 534. 
Scumrrz, J., on an Hungarian rolling-mill. 1914, ii. 350. 
on mechanical cooling-beds. 1912, i. 533. 
ScuMoxk®, H., on tar-oilas fuel. 1914, i. 614. 
rae geet rae on surface combustion in foundries and ironworks. 1914, 
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ScHnackENBuRG, L., on power requirements of rolling-mills. 1912, ii. 570. 
Scunass, E., on manganese ore-mining in the Caucasus. 1914, ii. 271. 
on petroleum in Russia. 1914, ii. 296. 
SCHNEIDER, on converter blowers. 1911, ii. 587. 


eens A., on heating open-hearth furnaces with blast-furnace gas. 1920, 
i. : 

SCHNEIDER, CHARLES, elected member. 1918, i. 5. 

ScHNEDDER, EUGENE— 

Presidental Address. 1918, i. 31; introduction, 31; industrial organi- 
sation, 32; war requirements in iron, 33; new Creusot plants, 35; new 
French works elsewhere, 36; empiricism versus science in rolling-mill 
practice, 37; industrial furnaces and boilers, 38; power resources, 40; 
industrial problems involved, 42. 

Paper on “ An investigation of various forging operations carried out 
under hydraulic presses.”” 1920, ii. 223 ; Schneider apparatus for record- 
ing times and pressures employed during forging, in relation to the stroke, 
223; method of connecting the apparatus with the press under investi- 
gation, 223; examples of the application of the apparatus, 237 ; investi- 
gation of the stamping of steel blooms from diagrams registered by the 
recorder, 245.—Correspondence : D. Carnegie, 259. 

Paper on “ An investigation of hot-drawing on the mandril.” 1921, 
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considerations, 221. Appendix, 223. 
on Belgian iron and steel industry and the Great War. 1919, i. 44. 
on the microscope. 1920, i. 757. 
on X-ray examination of metals. 1919, i. 690. 
elected Vice-President. 1915, i. 14. 
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on valves for op2n-hearth furnaces. 1915, i. 572. 
ScnomsBure, W. S8., on cost of production in open-hearth process. 1917, i. 345. 
Scuénewec, H., on removal of scaffolds in blast-furnaces by shot-firing. 1915, 
1.500, 
Scuoop, M. U., on spray process for coating metals. 1911, i. 680; 1913, ii. 694. 
Scuorr, A., on rolling of hoop-iron. 1921, i. 434. 
Scuérrn, W., on iron ore in Hungary. 1911, i. 517. 
ScHorric, E., on portable electric lamps for mines. 1914, i. 628. 
Scuort, E. A., on tinning of castiron. 1919, ii. 515. 
on use of coal-dust in moulding. 1914; i. 664, 
on use of scrap-iron briquettes. “1911, ii. 562; 1914, i. 660. 
Scuort, RoBERT, obituary notice of. 1915, i. 464. 


Scnortxy, H., on heat effect. in high-carbon steel heated to 100°C. 1913, 4i. 
684, 


Scrorrier, R.; on tests on cast-iron bars. 1912, ii. 582. 
Scuramm, A., on Hereeus resistance thermometer. 1912, ii. 474, 
Scuramm, E., on appliances for steel analysis. 1917, i. 422. 
oniron-carbon system. 1916, i. 386. 
ScouramM, EH. F., on oil shales of Wyoming. 1921, i. 392. 
ScHrammep, E., on surface combustion. ‘1916, ii. 393. 
ScHREIBER, E., on mill reheating furnaces. 1914, ii. 345. 
SCHREIBER, F., on action of fumes on refractory bricks. 1914, ii, 282. 
on coalin India. 1911, ii. 508. 
on coke-oven linings. I911, i. 549. 
on swelling coals. 1921, i. 385. 
ScHREIBER, J., on utilisation of waste heat of furnaces. 1913, i. 624. 
‘ScHRENK, H. von, on preservation of mine timber. 1913, ii. 564. 
ates eS on manufacture of wide-flanged beams. 1919, ii. 502; 1920, 
i. 728. . 
ScuropreErR, E., on ancient stove plates. 1914, ii. 324. 
on iron industry as affected by the war. 1915, i. 660. 
speech at Dinner by. 1912, i. 398. 
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Haggis F., on melting ferro-manganese in the electric furnace. 1912, i. 
540. 
Scururr, F., on soaking-pits. 1913, ii. 632. 
Scutpse, H., on magnetic testing. 1914, i. 713. 
Scuuck, ok P., on costs of oxy-hydrogen and oxy-acetylene cutting. 1917, 
Le : 
Scuupegt, B., on manganese steel castings. 1920, ii. 354. 
Scuupr, C. O., on use of kerosene in gasoline engines. 1917, ii. 377. 
Scuuen, W., on welds. ~ 1911, i. 104. 
ScuuKowsky, 8., on influence of segregation on rails. 1915, i. 606. 
Scuuter, N.— ' 
Paper on “ The determination of the line S E in the iron-carbon diagram 
by etching at high temperature in vacuo.” See TsoniscHEewsky, N. 
SCHULTE, on colliery equipment. 1911, ti. 527. 
Scuuttp, W. B., on corrosion of iron and steel. 1912, ii. 608. 
Scuuurz, A. F., on case-hardening. 1911, i. 630. 
Scuutrz, A. R., on coalin Wyoming. 1914, ii. 290. 
oniron ore in Wyoming. 1914, ii. 269. 
on oil shale in Wyoming. 1921, ii. 356. 
on petroleum in Wyoming. 1914, ii. 300. 
Scuutrz, J. A., on die-castings. 1916, ii. 424. 
ScuutTze, E., on coal resources of China. 1921, i. 383. 
Scuuuz, on the Mond gas-producer. 1914, i. 618. 
on production and testing of castiron. 1914, i. 702. 
Scuuz, B., on specifications for metals. 1921, i. 462. 
Scuuuz, E., on origin of iron ore. 1914, i. 570. 
on treatment of purple ore in the blast-furnace. 1912, ii. 522. 


or H., on change of density of steel due to heat-treatment. 1915, ii 
303. 

on deformation of steel due to quenching. 1914, i. 694. 

on flaky fracture in steel. 1921, i. 460. 

on hardness testing machines. 1914, i. 707. 
Scuuuz, F., on properties of artificial petroleum. 1911, 11. 517. 
ScHuULz, G., on use of blast-furnace gas. 1921, i. 398. 
Scuuuz, M. R., on utilisation of waste heat of furnaces. 1912, ii. 525. 
Soxvuyz, O., on underground haulage. 1911, i. 568. 
Scuutz, R., on by-products from producer-gas. 1913, 11. 561. 
Scuuxz, W., on petroleum in Roumania. 1914, i. 610, 763. 

on world’s production of petroleum. 1914, i. 772. 
Scuuuze, G., on electro-chemical behaviour of iron. 1912, ii. 614. 
Scuumann, A. F., on open-hearth practice. 1921, 11. 374. 
ScontipHaus, H., on composition of manganese ores. 1912, 11, 455. 
Scuursrout, H. G., on properties of fireclays. 1916, 11. 391. 
on testing-machine for firebricks. 1920, i. 684. 
’ ScuustmrR, F.— , 

Paper on “The Talbot process in comparison with other open-hearth 
processes.” 1914, i. 51.—Discussion: B. Talbot, 81; O. Frick, 85; 
T. C. Hutchinson, 87; B. W. Head, 89; F. W. Harbord, 90; T. Twynam, 
91; D. Carnegie, 91; A. Greiner, 91.—Correspondence: O. Frick, 92; 
A. Reynolds, 102; F. Schuster (reply,) 105. 
on iron trade statistics of Austria-Hungary. 1913, i. 700; 1914, i. 753, 
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Scuustzr, F., on Talbot open-hearth process. 1914, ii. 336. 
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Sontz, E., on the iron-nickel system. 1911, i. 667. 
ScHWABE, on coalin German Hast Africa. 1911, ii. 509. 
Scuwarrz, on rail corrugation. 1913, ii. 672. 
Scuwartz, A., on German steelworks. 1914, i. 674. ; 
Scuwarrz, H. A., on physical properties of malleable castings. 1919, i. 683, 
ii. 517; 1920, ii. 382; 1921, i. 416, 417, ii. 372. , 
Scuwarz, C. DE, obituary notice of. 1912, i. 418. 
Scuwaprz, M, von, on properties of ferro-silicon. 1914,i.731; 1915, i. 574. 
Scuwarz, R., on estimation of iron iniron ore. 1919, ii. 466; 1920, ii. 397. 
Scuwakz, T., on high-speed steel. 1915, i. 606. 
Scuwarzs, B., on wear of tires. 1912, i. 572. 
Scuwarzz, H. V., on preparation of slag. 1921, ii. 366. 
Scuwerrzer, L., on oil-fired open-hearth furnaces. 1917, ii. 404. 
Scuwemann, A., on shaft-sinking. 1914, ii. 307. 
Scuwenn, R., on electric pyrometers for foundries. 1913, ii. 609. 
ScHWIDTAL, on coal washing. 1911, ii. 538. 
ScuwieR, W., on selection of fuel. 1920, ii. 321. 
Scuwinnine, A., on hardening cracks in tool steel. 1921, i. 230. 
on manufacture of guns and war munitions. 1915, i. 590. 
Scopes, B., on methods of coal-mining in Kansas. 1913, i. 572. 
Scosry, J., on ore sampling. 1913, ii. 707. 
Scoste, W. A., on strength of pin joints. 1917, i. 409. 
Scort, A., on properties of silica firebricks. 1918,1.476; 1919, ii. 466: 
on refractory materials. 1920, i. 676. 
peste P., on coke-oven gas for heating open-hearth furnaces 1912, i. 


Scort, A. R., on estimation of constituents in alloys. 1913, ii. 704. 
Scort, C. E., on sampling coal and coke. 1911, i. 689; 1913, i. 535. 
Scort, C. U., on hardening of dies. I911, i. 634. 
on heat-treatment of steel. 1920, i. 734. 
on reliability of pyrometers. 1913, i. 533. 
Scorr, D. H., on forests of the coal age. 1917, ii. 363. 
Soorr, E. H., on utilisation of coke-oven gas. 1912, ii. 492. 
Soorr, E. K., on electric furnaces. I911, ii, 588; 1912, i. 88; 1913, ii, 601 ; 
1917, ii. 412, 
on equipment of collieries. 1914, i. 622. 
on failure of boiler plates. 1917, ii. 176. 
on manufacture of ammonium nitrates. 1917, i. 318. 
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on. steel for permanent magnets. 1912, i. 578. 
on electricity in mines. I911, i. 566. 
Scorr, H.— 
Paper on, “ Thermo-electric 
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steel. 1919, i. 695. 
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on thermal changes on heating hardened steel. 1921, ii. 390. 
Scorr, Henry Cuaruus, elected member. 1912, i. 4. 
Scorr, H. G., on blast-furnace practice. 1919, i. 647. 
elected member. 1919, i. 5. 
Scorr, H. K.— : 
Paper on “ Chromiferous iron ores of Greece and their utilisation.” 
1913, i. 447 ; situation of deposits, 447 ; history, 448; land tenure, 448 ; 
geology, 449 ; description of deposits, 451 ; extraction of the mineral, 457 ; 
transport to loading port, 457 ; other chromiferous iron-ore deposits, 458 ; 
— from chromiferous iron-ore, 462.—Correspondence : A. W. Richards, 
Paper on “‘ Manganese ores of the Bukowina.’’ 1916, ii. 288; situation 
of the deposits, 290; historical, 292; mining laws, 293; geology and 
occurrence of the ore, 293; estimate of the quantity of mineral available, 
<A 299; method of mining the ore and cost, 300; dressing plant and cost of 
operation, 301; cost of ore and selling price per ton in 1913, 304. 
on blast-furnace practice. 1920, i. 221, 228. 
‘on coalin Bulgaria. 1913, i. 537. 
on iron ore deposits of Bulgaria. 1913, i. 507. 
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on world’s production of manganese ore. 1912, ii. 644. 
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on iron-boron alloys. 1917, ii. 451. 
on protective paints for iron and steel. 1916, ii. 466. 
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Szars, J. D., on manganese ore in Costa Rica and Panama. © 1920, ii. 310. 
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Seton, S. P. W. D., on corrugation of rails. 1914, i. 710. 
SELTNER, W., on coal washing. 1913, ii. 575. 
Seve, W. V., on nickel. 1921, i. 467. 
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Sueciey, J. W., on graphite in Madagascar. 1916, ii. 386. 
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Simuiars, D., on basic slags. 1920, i. 722. 
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Simpson, R. R., on coal-fields of India, 1913, ii. 539. 
on statistics of Indian coal output. 1914, ii. 402. 
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SkreRRY, WHYBRO, elected member. 1918, i. 5. 
SxkeRrceuiy, §. A. R., on petroleum in Mexico. I911, i. 556. 
SkrpMorRE, WILLIAM, elected member. 1917, ii. 4. 
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on photomicrography. 1920, i. 757. 
SiapE, W. C., on preservative paints. 1912, ii. 615. 
StapKy, A. C., on case-hardening. 1911, i. 630. 
Sutarer, HK. N. 'T., on manganese mining in India. 1920, ii. 310. 
Starer, H. O., on manufacture of malleable iron-castings. 1915, i. 566. 
Starer, J. M. L., on electric control gear for steelworks. 1913, i. 637. 
Stawik, P., on analysis of high-speed steel. 1920, ii. 397. 
on. determination of cobalt in steel. 1914, ii. 392. 
on estimation of manganese. 1912, i. 609. 
on estimation of vanadium. 1912, ii, 621 
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Stessor, R., on tungsten mining in China. 1920, i. 675. 
Strick, E. E., on rolling solid steel wheels. 1918, ii. 480. - 
See ee on petroleum in Canada, 1918, ii. 455; 1920, ii. 334; 1921, 
ie : 
on natural-gasin Canada. 1918, ii. 458. 
Stocum, C. V., on influence of titanium in steel. 1911, ii. 626. 
on eral 1916, i. 341. 
SmauEs, ConrAD ALWYNE, elected Aaabiteka: 1917, i. 6. 
transferred to membership. 1920, i. 7. 
SMALLEY, O., on influence of cored dendritic structure in alloys. 1918, ii. 496. 
Smatiey, W. M., on electro-analysis. 1911, i. 685. 
Smatiwoop, J. C., on gas-producers. 1913, ii. 558. 
on method of testing and calibrating a testing-machine. 1915, i. 604. 
on testing gas-engines. 1913, i. 567, 
Smauiwoop, P. E., on working of thin seams. 1916, i. 325. 
Smart, B. J., on microstructure of steel. 1919, i. 691. 
* elected member. 1912, i. 4. 
Smarzt, G., on economics of iron-ore mining. 1911, i. 530. 
Smart, R. C., on coal-dust sampling. 1921, ii. 421. 
Smart, WILLIAM SyDNEY, elected member. 1913, i. 3. 
SmeeETON, J. A., on blast-furnace gas purification. 1914, i. 334. 
on gas-producers. 1913, ii. 560, 
on utilisation of blast-furnace and coke-oven gases. 1913, ii. 113. 
Smetutre, A., on electrical equipments in collieries. 1915, i. 532. 
elected member. 1920, i. 5. 
SMELLIF, JOHN, elected member. 1917, ii. 4. 
Smitey, H. J., on heat-treatment of steel. 1918, i. 527. 
Suir, J. G., on forging shrapnel shells. 1915, ii. 298. 
Smrra, A., on moulding. 1917, ii. 398. 
on use of ferro-silicon in open-hearth practice. 1915, i. 571. 
Smit, ANDREW, elected member. 1918, i. 5. 
Smira, Anus, on local atmospheric variations. 1911, i. 149. 
Smrru, A. B., on casting of ingot moulds. 1919, ii. 493. 
on moulding propeller blades. 1919, ii. 493. 
on patterns and moulding. 1918, i. 507. 
Suiru, A. C., on electric furnace practice. 1920, i. 718. 
Smrru, A. L., on oxy-acetylene welding. 1915, i. 593. 
Smita, A. W., on influence of temperature on Hall effect. 1913, ii. 678. 
Suirn, C. A. M., on impact testing. 1911, ii. 618. 
on tensile testing. 1911, i. 647. - 
on testing machines. 1912, i. 569. 
Smiru, C. ComrpRoN— 
Paper on “Some experiments on the reaction between pure carbon- 


monoxide and pure electrolytic-iron below the Al inversion.” See 
Carpenter, H. C. H. 


on carburisation of iron at low temperatures. 1919, i. 442, 
Smrra, C. D., on gas-producers. 1912, i. 482; 1913, i. 563. 
on producer-gas in small heating furnaces. 1913, 1. 565. 
Smrra, C. G., on foundry equipment. 1911, i. 598. 
Smiru, C. H., on improvements in the case-hardening process. 1919, i. 403. 
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Smiru, C. H., elected member. 1917, ii. 4. 
Surru, C, O,, on machine tools for shell manufacture. 1915, ii. 298. 
Smrrx, C. PicKERSGILL, on production of sound ingots. 1913, ii. 294. 
Smrru, 0. W., obituary notice of. 1911, i. 500. 
Surrun, D., on heat-treatment of tool steel. 1916, i. 360. 
Sorry, BE. A., on iron ore in Alabama. 1913, ii. 504. 
Smita, E. E., on coalin Washington. 1912, i. 469. 
on use of acetylene lamps in coal-mines. 1914, i. 628. 
Smrru, E. I., on estimation of cobalt. 1916, i. 401. 
Smrru, E. K., on machining qualities of malleable castings. 1920, i. 748. 
Smrru, E, W., on autogenous welding. 1912, i. 553. 
on by-product recovery. 1920, ii. 329. 
on heat-treatment furnaces. 1914, i. 690. 
Smiru, FRED, elected member. 1914, ii. xx. 
Smirn, FREDERICK GEORGE, elected member. 1913, ii. 5. 
Smrra, I’. W., on gas-welding apparatus. 1921, ii. 393. 
elected member. 1918, ii. 4. 
Smiru, G. F., on analysis of materials. 1921, i. 472. 
Samiru, G. H., on hot-blast stoves. 1912, i. 497. 
on corrosion of iron in concrete. I911, ii. 653. 
Smitu, G. M., on estimation of titanium. 1914, ii. 395. 
Surra, G. O., on economics of ore mining. 1914, i. 582. 
on fluctuations in coal production. 1920, ii. 342. 
on mineral reserves of the United States. 1915, ii. 347. 
Smiru, G. R., on drawing sheet metal. 1917, ii. 428. 
Situ, H., B., on heat-treatment of chrome-nickel steels. 1921, i. 441. 
Smiru, H. F., on cleaning producer gas. 1914, 1. 619; 1919, ii. 480. 
on producer-gas power. 1913, 1.565. ‘ 
Smith, H. I., on composition of American coal. 1915, i. 506; 1916, i. 311. 
on use of mine supports. 1914, ii. 307. 
Smrru, H. J. oniron-ore handling. 1921, i. 376. 
Sire, Sir H. LLEWELLYN, speech at Dinner by. 1911, i. 491; 1913, i. 472. 
Smita, H. R., on winding-ropes. 1917, i. 333. 
elected member. 1912, ii. 6. 
Smita, J., on electric cranes in steelworks, 1920, ii. 368. 
on use of open-hearth charging machines. 1913, i. 624. 
Situ, JAMES— 

Paper on “The estimation of phosphorus in the presence of tungsten.” 
See GRAY, G. Watson. 
on estimation of phosphorus. 1919, ii. 538. 
elected member. 1918, i. 5. : 

Smrru, J. A., on determining the density of flue-gases. 1917, i. 424. 

Smiru, J. CRUICKSHANK, on protective coatings foriron. 1913, ii. 692. 
elected member. 1912, i. 4. 

Suir, J. H., and G. A. Wepawoop— 

Paper on “ Stress-strain loops for steelin the cyclic state.” 1915,i. 365; 
introduction, 365; yield points and yield ranges, 366; the static stress- 
strain loops, 371; stress-strain loops for steel in the cyclic state subjected 
to mean stress and a superimposed alternating stress-range of constant 
periodicity, 378; properties of the stress-strain loops when mean stress 
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Surru, J. H., and G. A. Wepawoopn (continned)— 


and a superimposed alternating stress-range of constant periodicity are 
employed, 379 ; complete yield range test, 383 ; results of yield tests, 384 ; 
conclusion, 396. 


Surru, J. J., on electric smelting of iron ore. 1912, i. 507. 


Smiru, J, Kent, on influence of vanadium on cast iron. 1911, i. 311, 326; 
1912, i. 557. 


Smiru, J. R., on electric welding. 1919, i. 677. 
Smrirx, Louis Wixt1AM, elected member, 1916, i. 4. 
Situ, M. C., on aluminium additions to steel. 1920, ii. 358. 
Smiru, M. M., on determination of zirconium, 1921, i. 472. 
Suir, O., on pressing and stamping of metals. 1917, i. 373. 
Smiru, P. 8., on coal in the United States. 1911, ii. 509; 1914, i. 602. 
Smiru, P. W., on tests for timber. 1914, i. 622. 
elected member. 1916, ii. 2. 
Suitu, R. H.— 

Paper on *‘ Sulphur in malleable cast iron.”. 1915, ii. 141; object of 
the research, 141 ; preliminary experiments, 142 ; experiment No. 1, 148 ; 
experiments with different annealing mixtures, 145; tests at a higher 
temperature, 146; tests with higher silicon content, 147; check experi- 
ments, 148; effect of sulphur on, the mechanical properties, 150 ; 
conclusions, 152.—Discussion : W. H. Hatfield, 153; W. J. Foster, 153 ; 
T. Turner, 154; R. H. Smith (reply), 156. 


elected member. 1915, i, 2. 
SmirH, Rospert Low, elected member. 1915, i. 2. 
Situ, R. P., on basic open-hearth practice. 1920, i. 715. 
elected member. 1912, ii. 6. 
Smiru, RicHaRD TILDEN, elected member. 1919, i. 5. 
Smirpu, SypNEY Epw1iy, elected member. 1919, ii. 4. 
Suiru, 8. G., on design and construction of cupolas. 1911, ii. 558; 1913, i. 604. 
on expansion and contraction in large castings. 1914, ii, 363. 
on foundry irons. 1913, i. 597; 1914, i. 658, ii. 327. 
on foundry practice. 1915, 1. 558. 
on foundry sands. 1918, i. 506. 
on imperfect castings. 1911, i. 604. 
on moulding and casting large hydraulic rams. 1913, ii. 605. 
on moulding ingot moulds. 1912, ii, 544. 
on moulding pipes. 1913, i. 612, ii. 606. 
on smelting of Cleveland ironstone. 1919, ii. 483. : 
on tests on use of ferro-alloys in castings, 1914, i. 660. 
Smrru, 8. W. J., on the iron-carbon system. 1912, i, 585. 
on magnetic properties of iron and steel. 1913, i. 668, 
on self-magnetisation of steel. 1912, ii. 600. 
on thermo-magnetic method of determining the transformation tempera- 
tures of steels. 1914, ii. 379. 
Smrrn, THomas, elected member. 1911, ii. 10. 
Smiru, THompson, elected member. 1918, i. 5. 
Smirr, V., on Indian iron and steel of ancient origin. 1912, i. 183. 
Smiru, W. D., on coalin the Phillippines. 1912, i. 465. 
on iron ore in the Philippines. 1912, i. 433. 
on petroleum in the Philippines. 1920, ii. 336. 
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Smrra, W. H., on Canadian molybdenite deposits. 1915, i. 489. 
Surruson, H. F., on equipment of collieries. 1914, i. 623. 
Smrrs, A., on allotropy. 1915, i, 622. 

on the iron-carbon system. 1912, i. 585, ii. 601, 602. 

on iron-oxygen system. 1919, ii. 533. 

on passivity ofiron. 1914, i. 738; 1915, ii. 326 ; 1916, i. 397. 

on Wittorfi’s iron-carbon equilibrium diagram. 1913, i. 682. 
Smotensky, S., on effect of annealing on over-heated steel. 1917, ii. 423. 


Smoot, C. H., on by-product coke-oven pressure regulation. 1918, i. 482, ii 
453. 


on regulation of blast. 1919, ii, 485. 
Smyrn, Epwarp Watson, elected member. 1919, ii. 4. 
Sneppon, A., on coal-cutting by compressed air. 1913, ii. 566. 
Sneppon, J. B., on transport of oil shale. 1912, ii. 499. 
SNELL, JOHN FRANCIS C., elected member. 1911, i. 3. 
Snetiic, W. O., on explosives and blasting. 1912, ii. 510. 
on gasoline from synthetic crude oil. 1915, i. 525. 
Sniper, L. C., on asphalt deposits of Oklahoma, 1913, i. 560. 
Snow, J. P., on the American steel-rail situation. 1912, ii. 382. 
on production of sound ingots. 1912, ii. 69. 
Snyper, F. T., on electric steel castings. 1913, ii. 604. 


on electric refining of steel. I911, i. 626; 1915, i. 573; 1916, i. 347; 
1917, ii. 407. 


on electric furnace design and practice in United States. 1911, ii. 590. 
Snyper, H. C., on use of telautograph in steelworks. 1918, ii. 477. 
Snyper, J. H., on economies in pickling steel. 1917, ii. 431. 
Snyper, Rosrrt J., elected member. 1912, i. 4. 
Syypur, T. E., on preservation of mine timber. 1913, i. 569. 
Snyper, W. T., on blast-furnace electric hoisting equipment. 1915, ii. 258. 
Syypp, C. E., on. producer practice. 1912, ii. 504; 1913, i. 564, 
Soprero, L., on heat-treatment of special steels. 1917, 1. 384. 
SODERBERG, Oar A., elected member. 1920, i. 5. 
SorHNLEI, M. G. F., on mine surveying. 1913, ii. 514. 
S6um, on cupola practice. I911, i. 592. 
Somers, F., on steelworks equipment. 1919, i. 663. 
Somers, R. E., on constituents of fireclays. 1919, i. 626. 
Sommer, F., on by-product recovery. 1919, ii. 475; 1921, ii. 353. 

on estimation of nitrogen in coal and coke. 1915, ii. 335. 
Sommers, J. A., on Canadian rolling-mills. 1913, i. 640. 
Sonn, T., on magnetic properties ofiron. 1915,i. 617; 1916, i. 384. 

on magnetic susceptibility of manganese oxides. 1914, ii. 379. 
SONNENFELD, J., on manufacture of steel castings. 1918, ii. 467. 

Sormr, EK. K., on concentration of iron ore. 1911, i. 531. 

on geology and origin of fireclay. 1912, ii. 467. 

on methods of mining iron ore. 1911, i. 527. 

on origin of ore deposits. 1912, i. 430. 

Sopwita, 8. F., on electric equipment of collieries. 1913, i. 570. 
Sorsy, H. C., biographical notice of. 1920, i. 758. 

Sorag, K., on world’s consumption of iron ore. 1913, i. 718. 
Sosman, R. B., on artificial and natural oxides of iron 1918, ii. 480. 
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Sosman, R. B., on the common refractory oxides. 1917, i. 292. 
on origin of iron ore. 1917, i. 282. 
on melting-points of refractory materials. 1911, ii. 496. 
on zonal growth of hematite in relation to origin. 1918, ii. 430. 
SourcH, pu, on coal in Belgium. 1913, ii. 537. 
Sours, B. A— 
Paper : “ Notes as to rates of reaction in certain steels at 930° C.” See 
Campsett, E. D. y 
on reactions in steels. 1921, i. 441. 
Souter, Henry, on alloy steels for motor-cars. 1911, i. 656; 1912, i, 587. 
on heat-treatment of steel. 1911, ii. 576. 
on specifications of sheet steel. 1911, ii. 617. 
on steel castings. 1913, ii. 598. 
elected member. I91I, i. 4. 
Souza, AcumaR, F. M. pr. See AGumar, F. M. pm Souza. 
Souza-Danras,F. DE, on iron ores of Brazil, 1918, i. 472. 
Sowers, D. W., on general foundry practice. 1917; i. 347. 
Spar, B. L., on air compressors for foundry use. 1914, ii. 333. 
SPANNAGEL, A,— 
Paper on “ A new process for heating blast-furnace stoves.” 1914, ii. 
232; introduction, 232; advantages of the new system (Pfoser-Strack- 
Stumm), 235; results of comparative tests with usual and new modes of 
heating, 238; features of new bricks, 240 ; economic importance of new 
system, 241. 
Sparks, C. P., on application of electricity to mining. 1915, i. 532. 
SpauLprina, §. C., on penetration of carbon in steel. 1921, ii. 385, 
SPEARMAN, C., on development of graphite deposits. 1920, i. 677. 
Serer, O., on testing of wire ropes. 1912, ii. 513; 1913, ii. 657; 1914, i. 627. 
Sprerqut, R., on origin of petroleum, 1913, ii. 551. 
SpreLter, F. N., on corrosion of pipes. 1911, i. 676; 1912, i. 593, ii. 371; 
1914, i. 734; 1916, i. 398, ii. 463; 1920, i. 761; 1921, i. 469. 
on heat-treatment of boiler tubes. 1911, ii. 617. 
on prevention of corrosion. 1921, ii. 417. 
on roll scale in Bessemer practice. 1917, i. 363. 
Sprenog, H. S., on graphite in Canada. 1920, ii. 318. 
Spence, W. L., on rope-driven coal-cutters. 1912, ii, 511. 
Seencer, A. C., on iron ore in Cuba. I911, ii. 480. 
on iron ore in France. 1919, i. 618. 
on iron ore in Texas. I911, ii. 478. 
Sprnonr, C. B., on strength of iron at varying temperatures. 1915, i. 601, 
Spencer, G., on defects in steelingots. 1918, ii. 478. 
SPENCER, JOHN, obituary notice of. 1916, i. 275. 
Sprenogr, L. J., on crystals of carbo-silicide of manganese andiron. 1918, i. 198, 
on crystals of iron phosphide from blast-furnace. 1916, i. 331. 
Spmncer, RicHARD Enras Evans, elected member. 1913, i. 4. 
Spencer, Tuomas RicwarD, elected member. 1917, i. 4. 
Sperr, F. W., on by-product coke-ovens. 1917, ii. 368; 1920, ii. 329, 330; 
1921, i. 389. : 
on characteristics of American coals in coking practice. 1918, ii, 453. 
on methods of iron-ore mining. 1912, ii. 461; 1917, ii. 345. 
on recovery of benzol from coal-gas, 1917, i. 316. 
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Srmrey, E. A., on blast-furnace practice at Hanyang, China. 1914, ii. 319. 
on steelworks practice at Hanyang. 1914, ii. 343. 
Spicer, J. E., on methods of working coal. 1914, i. 625. 
Spicer, WALTER SIDNEY, elected member. 1917, i. 4. 
Sprmuman, A. D., on determination of heat in electric furnaces. 1921, i. 423. 
on heat-content of steel. 1920, ii. 360, 
Sprutman, H. C., on social economics of foundry sae 1914, ii. 335. 
Sprrzmr, F., on corrosion of iron. 1912, 1. 597; ii. 611; 1913, ii. 691. 
Sprret, C., on winding equipment. 1911, i. 568. 
Serine, L. W., on high temperatures and physical properties of alloys. 1912, 
ii. 382. 
Sprinaur, J. F., on autogenous welding. 1911, i. 638; 1912, i. 552. 
on gas for heat-treatment. 1921, i. 442. 
on iron ore in the Philippines. 1916, i. 292. 
on iron smelting in the Philippines. 1916, i. 336. 
on manufacture of tubes. 1911, i. 639; 1912, i. 550. 
on manufacture of steel balls. 1911, i. 640. 
on methods of handling coal. 1915, i. 540. 
on oxy-acetylene cutting. 1913, i. 650. 
on oxy-hydrogen cutting of steel. 1916, i. 368. 
on properties of manganese Steel. 1911, i. 667. 
on storage of coal. 1918, ii. 452. 
SPRINGORUM, F., on gas-engines. 1912, ii. 177. 
on heating open-hearth furnaces with coke-oven gas. 1920, i. 714. 
on manufacture of open-hearth steel. 1912, ii. 102. 
on metal mixers. 1915, ii. 262. 
vote of thanks by. 1912, ii. 9. e 
Sproat, I. E., on kaolin in the United States. 1917, ii. 357. 
Squire, C. E., on manufacture of steel springs. 1917, ii. 426. 
Squire, EpwarD SAMUEL, elected associate. 1919, i. 7. 
Sracu, E., on blast-furnace gas meters. 1912,i. 501; 1915, i. 551. 
STADELER, A., on alumina inclusions in steel. 1919, i. 691. 
on annealing of steel. 1914, ii. 357. 
on estimation of carbon. 1911, ii. 657. 
on crystallisation phenomena. 1913, ii. 675, 
on influence of manganese on strength of mild steel. 1913, ii. 664. 
on metallography. 1918, ii. 503. 
on the metallurgy of castiron. 1917, ii. 434. 
on sampling iron ore, 1918, ii. 437. 
on slag enclosures. 1913, ii. 673. 
Srapter, H., on crushing of iron ore. #1915, i. 495. 
STAEHLE, A. M., on electric furnaces for steel foundries. 1918, i. 505. 
on steel casting ladles. 1917, ii. 413. 
Sraaa, H. J., on hardening tool steel. 1915, i. 583. 
on high-speed steel. 1919, i. 341. 
on impact tests of steel. 1917, ii. 436. 
awarded Carnegie Scholarship. 1919, i. 11. 
elected member. 1912, ii. 6. 
Sranx, A. F., on petroleum in Russia. 1914, ii. 296. 
STaAHLER, H., on gas-producers, 1917, ii. 378. 


NAME INDEX. eclxxxv 


Sparta ent J. H., on improvements in German blast-furnaces. 1911, 
nt p 
Starner, X., on geology of coal. 1916, i. 308. 
Sravey, H. F., on enamelling cast iron. 1920, i. 738. 
on refractory research. 192], i. 379. 
on testing of clays. 1920, i. 681. 
STANDIFORD, E., on case-hardening of iron. 1918, i. 524. 
on rail rolling-mill practice in America. 1915, ii. 290. 
STANDIFORD, W. §., on reinforcing bars from old rails. 1918, i. 520. 
on roll-drafting. 1917, i, 374; ii. 418. 
on rolls for making steel shrapnel bars. 1916, ii. 436. 
STANEK, V., on apparatus for the estimation of carbon, arsenic and sulphur in 
iron. 1911, i. 683. 
Srance, A., on iron orein Brazil. 1911, i. 522. 
on manganese orein Brazil. 1911, i. 524. 
STANICHITCH, on estimation of manganese. 1912, i. 605. 
STan.ey, F. A., on grinding chilled rolls. 1912, ii. 570. 
STanuey, G. H., on electric steel foundry in South Africa. 1918, i. 506. 
STANLEY, LionEL WaRNER, elected member. 1916, i. 4. 
Se A J. H., on electric furnaces. 1912, ii. 562; 1915, ii. 281; 1920, 
Tea, 
STANSFIELD, A., on development of metallurgy and use of molybdenum in 
Canada. 1917, i. 288. 
on effect of the war on metallurgical industries of Canada. 1917, i. 425. 
on electric furnaces. 1921, ii, 378. 
on electric smelting of iron ore. 1919, 1. 648, ii. 488. 
on electric smelting of titaniferous iron ores. 1912, ii. 532. 
on electrical resistivity of firebrick. 1913, i. 527. 
on-the iron-carbon system. 1914, i. 725. 
on iron industry of Canada. 1918, ii. 464. 
on iron smelting in Sweden. 1916, i. 334. 
on magnesite bricks. 1917, i. 296. 
STANSFIELD, H., on analyses of Canadian fuels. 1918, ii. 450. 
on by-products of coal. 1916, 1. 314. 
on carbonisation of Canadian lignite. 1921, i. 390. 
on fuel briquetting. 1921, i. 399. 
on gas-producer tests of Canadian coal. 1912, ii. 483. 
on sampling Canadian coal. 1912, 11. 483. 
on storage and heating of coal. J911, i. 574. 
on testing of coke from Canadian coal. 1912, ii. 483. 
STANSFIELD, J., on formation of graphite. 1914, i, 590. 
on petroleum in Canada. 1917, 1. 321. 
Sranton, F. M., on analysis of coal and coke. 1912, 11. 627. 
Sranton, T. E., on fatigue of welded joints. 1912, i. 653. 
on hardness tests. 1915, ii. 306; 1917, 1 398. 
on notched-bar impact tests. 1921, 1. 453. 
on resistance of metals to alternating stresses. 1912, ii. 381. 
Stanton, W. F., on tool-steel welding. 1911, i. 639. 
Srapues, E. H., on geology of coal. 1917, i. 308. 
SrapLyton, Pure Mines Cuerwynp, elected member. 1918, i. 5. 
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Stapnewrreu, A., on natural-gas in Russia. 1913, i. 560. 
Stark, C. J., on history of vanadium. 1916, i. 298. : 

on production of cold-rolled steel strip. 1915, ii. 291. 
SrarkKn, C. T., on smelting titaniferous ores. 1915, i. 549. 
Srassarv, S., on gases in collieries. 1911, i. 571. 
Sraruam, I. C. F., on coal-dust experiments. 1912, i. 489. 
Sraruam, N., on Bourcoud direct process. 1921, ii. 367. 
SrauBmr, G., on motive power in foundry practice. 1914, i. 667. 
Sraucu, G., on corrosion. 1921, i. 469. 
Sraucu, K., on coal-dust experiments. © 1913, ii. 571; 1914, i. 630. 
Srmap, FrepeRICK ARNOLD, elected member. 1912, ii. 6. 
Srreap, Joun, elected member. 1920, i. 6. 
Sreap, J. H.— : 

‘Paper on ‘‘ Notes on the welding-up of blowholes and cavities in steel 
ingots.’ 1911, i. 54; welding, 54; conditions necessary for welding, 55 ; 
experiments on six samples of steel, 55; how blowhole cavities are de- 
veloped, 61; piping in ingots, 65; composition of gas in the cavities, 67 ; 
conclusions, 69.—Discussion : J. O. Arnold, 72; E. H. Saniter, 73; C. H. 
Ridsdale, 73; A. Mc William, 74; H.C. H. Carpenter, 75; W. Rosenhain, 
76; Sir W. H. Ellis, 76.—Correspondence : J. W. Cobb, 79; J. H. Darby, 81 ; 
W. J. Foster, 82; H. M. Howe, 83; H. D. Hibbard, 85; O. C. Morgan, 
87; F. M. Parkin, 88; A. W. Richards, 89; Sir Thomas Wrightson, 
Bart., 89. 

Paper on “The welding up of blowholes and cavities in steel ingots.” 
1912, i. 104; honeycombed crucible steel ingots, 104; blowholes with 
oxidised walls, 107; conclusions, 111.—Discussion: J. O. Arnold, 114; 
W. J. Foster, 114.—Correspondence : C. H. Ridsdale, 116. 

Paper on‘‘ New method for the determination of critical points Arl, Acl”’; 
1913, ii. 399; apparatus required, 400; preparation of specimens, 401 
comparison of critical temperatures by various authorities on the same 
specimen, 404; the critical point Arl, 408.—Correspondence: T. Baker, 
410; S. N. Brayshaw, 410; H. M. Howe, 410; W. Rosenhain, 412; 
J. H. Stead (reply), 414. 

Paper on “Tron, carbon and phosphorus.” 1915, i. 140; Section L.: 
Introduction, 140; the mechanical properties of phosphoretic carbon 
steels, 151; comparative tests on steel contaiming varying amounts of 
phosphorus, 152. Section II. : (Records of more recent research on many 
of the subjects referred to in Section I.),155; further studies of blast- 
furnace bears, 156; the formation of a phosphide of iron-iron constituent 
having pearlite characteristics, 159 ; conditions favourable for the separa- 
tion of idiomorphic crystals from solid solutions of phosphorus and 
iron, 160; the unequal distribution of phosphorus in the metals taken 
during the “after-blow”’ in a basic-lined converter, 161; the hetero- 
geneous character of wrought irons, 163; the distribution of phosphorus 
in steel ingots, poor and rich in phosphorus, and in steel rails, etc., 163 ; 
the synthetic producton of ghost lines, and the influence of ghost lines on 
the strength of steel, 165 ; results of experiments on a soft steel plate, 168 ; 
experimental evidence showing that the parts of iron or steel bars which » 
contain phosphorus concentrations resist carburisation by cementation, 
171; how it is that phosphorus in steel tends to cause the crystals in 
castings to be small, and that the purest castings contain the largest 
crystals, 172. Section III.: New method for detecting variations of 
phosphorus in iron and steel, 173; other elements than phosphorus give 
similar indications, 176; bibliography, 178.—Discussion: H. ©. ‘H.- 
Carpenter, 182; W. H. Hatfield, 182; H. Le Chatelier, 184; W. Rosen- 
hain, 185; E. H. Saniter, 187; R. G. Scott, 188; A. McWilliam, 189; 
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Sreap, J. E. (continued)— 
C. A. Edwards, 189; J. E. Stead, 190.—Correspondence : C. H. Desch, 193 ; 
H. Le Chatelier, 197. 

Paper on “ The detection of burning in steel.” 1915, i. 398 ; description 
of experiments, 399; description of photographs, 401.—Correspondence : 
W. H. Cathcart 403; C. H. Ridsdale, 405; J. E. Stead (reply), 408. 

Paper : “ Notes on nickel steel scale and on the reduction of solid nickel 
and copper exides by solid iron.” 1916, ii. 243.—Discussion: J. O. 
Arnold, 256; Dr. Stead, 257. 

Paper: “ Notes on the effect of blast-furnace gases on wrought iron.” 
1916, ii. 249.—Discussion : J. O. Arnold, 256; J. E. Stead, 257. 

Paper on “ Influence of some elements on the mechanical properties of 

steel.” 1916, ii. 5; introduction, 5; definition of mechanical properties, 
6; maximum stress, 7; elastic limit, 7 ;~yield point, 7; elongation, 8 ; 
reduction of area, 8; annealing, 8; normalising, 9; tempering, 10; 
Section I: Pureiron and influence of carbon, 11; pureiron, 1}; influence 
of carbon, 13; general laws, 34; normalising, 39; heat-treatment, 40 ; 
toughening, 40; summary and comments on Section I, 42; mechanical 
properties of pure iron, 42 ; influence of carbon on the properties of steel, 
42; heat-treatment, 44; normalising, 44; hardening and tempering, 47; 
Section IL: Influence of phosphorus 50; Terrenoire phosphoric steels, 51 ; 
shock tests, 51; mechanical properties of phosphoretic carbon steel, 59 ; 
conclusions, 63 ; summary and comments on Section II, 64; phosphorus 
in wrought iron, 66 ; Section III: Influence of sulphur and manganese, 66 ; 
experiments made during the present year (1916), 70; summary and 
comments on Section III, 72; Section IV: Influence of silicon, 75; 
summary and comments on Section IV, 79; Section V: Influence of 
copper, 80; copper-manganese steels, 83; copper-nickel steel, 83; 
summary and comments on Section V, 85; Section VI: Influence of 
tin, 86; summary and comments on Section VI, 89; concluding remarks, 
90; Appendix, 91; influence of sulphur, 91; influence of silicon, 92 ; 
bibliography of literature on relations of chemical composition and physical 
properties of iron and steel, 95.—Discussion : Sir Robert A. Hadfield, 100 ; 
C. H. Ridsdale, 102; J. O. Arnold, 106; E. H. Saniter, 107; Sir John 8. 
Randles, 109; W. Rosenhain, 110; F. W. Harbord, 111; C. J. Bagley, 
113.—Correspondence: EH. Adamson, 114; H. H. Ashdown, 115; L, 
Grenet, 117; M. Mannaberg, 122; C. P. Sandberg, 123°; W. C. Unwin, 
124; J. E. Stead, 125; H: M. Howe, 357; J. E. Stead (ceply), 358. 
_ Paper on ‘Tron, carbon and phosphorus.” 1918, i. 389; I: Distri- 
bution of phosphorus in a cast alloy, 390; effect of introducing carbon by 
cementation, 392 ; summaries and conclusions, 397; Il: The temperature 
ranges at which iron phosphide passes in and out of solid solution in iron, 
398 ; alloys used in experiments, 399; analogy between liquid and solid 
solution and general conclusions, 405; Appendix: methods for the 
detection of phosphorus in solid solution, 408 ; description of photographs, 
410.—Correspondence : J. L. Haughton and D. Hanson, 413; J. E. Stead 
(reply), 414. 

Paper on “Inclusions in steel and ferrite lines.” 1918, i. 287; will 
ferrite crystallise round mechanically made inclusions ? 288; will ferrite 
or cementite crystallise on the walls of hermetically sealed, mechanically 
produced cavities ? 289; if phosphorus could be removed from association 
with the ferrite and non-metallic inclusions, would the inclusions left 
behind lead ferrite to form envelopes round them? 290; will pure slag 
inclusions effect a segregation of ferrite? 291; final conclusion, 292.— 
Discussion : H. Brearley, 293; J. H. Whiteley, 294; E. H. Saniter, 294 ; 
W. Rosenhain, 296; OC. A. Edwards, 298; J. O. Arnold, 299; HE. F. Law, 
300; H. H. Ashdown, 302; Col. Belaiew, 302.—Correspondence: C. H. 
Desch, 304; A. McCance, 307; J. E. Stead (reply), 306. 
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STHAD, J. E. (continued)— 

Paper on “ Blast-furnace bears.” 1918, i. 157; variable character of 
bears, 158; kish or graphite, 159; metal with open and close fractures, 
162; sulphides of manganese and iron, 163; cyano-nitride of titanium, 
166; titanium dicyanide or carbo-nitride of titanium (Cochranite), 171 ; 
oxides and silicates of iron, 174; decarburised iron, 178; columnar and 
dephosphorised raw iron, 182; iron phosphide and iron carbide in 
crystals (with a report thereon by Mr. L. J. Spencer), 188; carbo-silicide 
of iron and manganese, 194; unique specimens from microscopists, 196 ; 
final summary, 196 ; Appendix, 198.—Correspondence : E, Adamson, 211 ; 
G. H. Gibbs, 213; W. J. Foster, 214. 

Presidental Address. 1920,i. 33; blast-furnaces, 34; cleaning of blast- 
furnace gas, 40; recovery of potash, 42; temperature of blast, 44; 
recovering the heat in blast-furnace slag, 45 ; beehive and patent coke, 46 ; 
spiegel and ferro-manganese, 46; puddling process, 50; science in the 
foundry, 52; basic Bessemer process, 54; carburising with carbon, 61 ; 
passing of the Bessemer process, 62; metal mixers, 63; development of 
the basic open-hearth process, 63; chrome-lined basic furnaces, 64; the 
Bertrand-Thiel process, 65; the Talbot process, 67; desulphurisation of 
iron, 69; Armco iron, 74; American basic open-hearth furnaces, 76 ; 
electric furnaces, 76; sound steel ingots, 78; the Gjers soaking pit, 80; 
Wellman’s furnace charger, 81; movable ports, 81; basic slag, 82; 
powdered fuel, 84; recognition of science in the iron and steel world, 85 ; 
the birth of metallography, 88; the equilibrium diagram, 93 ; reagents, 93 ; 
the application and use of science in the iron and steel industries, 97; the 
alloy age, 102; encouragement of research by members of the Iron and 
Steel Institute, 102; technical education, 104; education for works 
staffs, 105. 

Paper on “Solid solution of oxygen in iron.” 1921, i. 271; summary, 
275.—Discussion : 290.—Correspondence : 294, 
on A, transformation ofiron. 1915, i. 244. 
on the acid hearth and slag. 1919, i. 245. 
on action of iron oxides upon acid furnace structure. 1919, ii. 180. 
on blast-furnace ‘‘ bears.” 1914, i. 639. 
on blast-furnace practice. 1920, i. 222. 
on bloom of Roman iron found at Corstopitum., 1912, i. 133. 
on Brinell hardness and tenacity factors of heat-treated special steels. 

1915, i. 138. : 
on brittleness in nickel-chrome and other steels. 1920, i. 622. 
on burning and overheating of steel. 1913, i. 647. 
on carbon hearths for blast-furnaces. 1914, ii. 319. 
on carburisation of iron. 1915, ii, 113. 
on case-hardening. 1914, i. 376. 
on chemical relations of carbon, chromium andiron. 1911, i. 261. 
on chemical relations of iron, Vanadium and carbon. 1912, i. 230. 
on cleaning of blast-furnace gas. 1920, ii. 83, 86. 
on coke hardness. 1918, i. 200, 204, 214. 
on colorimetric estimation of carbon. 1913, ii. 383. 
on colorimetric estimation of sulphur in iron and steel. 1914, i. 514. 
on cooling of steel in ingot and other forms. 1918, ii. 275, 280. 
on corrosion ofiron. 1911, i. 167, 193; 1916, i. 93, 95, 99. 
on critical cooling velocities of chromium steel. 1916, i. 145. 
on crystallisation through fatigue. 1913, ii. 398. 
on defects in steelingots. 1918, i. 386. 
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Sreap, J. E., on defects in electro-deposited iron. 1920, i. 339. 

on desiccation of air by calcium chloride. 1911, i. 47. 

on design and treatment of steel castings. 1920, i. 401. 

on diffusion of carbon in iron. 1915, i. 269. 

on distribution of phosphorus in steel between the points Acl and Ac3. 
1920, i. 383, 384. 

on etching reagents. 1914, i. 526. 1945, ii. 137. 

on failure in boiler plates. 1914, i. 303, 306, 311; 1918, i. 325. 

on fractures. 1912, i. 388. 

on fuel economy in blast-furnaces. 1918, i. 200. 

on German shells. 1916, i. 364. 

on growth of castiron. 1911, i. 230; 1918, ii. 205. 

on hardening. 1914, i. 190, 260. 

on hardening and tempering of high-speed steel. 1915, ii. 35. 

on heat-treatment of steel. 1916, i. 359. 

on hyper-eutectic white iron and manganese. 1912, ii. 293. 

on influence of carbon on iron and manganese alloys. 1911, ii. 83. 

on influence of cold-work on the divorce of pearlite. 1918, i. 363. 

on influence of elements on tenacity of basic steel. 1918, ii. 57. 

on influence of hot déformation on qualities of steel. 1918, ii. 26. 

on influence of manganese and carbon on corrosion of steel. 1916, i. 71. 

on influence of nitrogen on iron and steel. 1915, ii. 99, 103. 

on influence of phosphorus and carbon on steel. 1914, i. 725. 

on influence of temperature on carbon and pigiron. 1911, ii. 100. 

on influence of vanadium on castiron and steel. 1911, i. 313, 328. 

on intercrystalline cement in metals and elastic limit. 1916, i. 199. 

on intererystalline fracture in mild steel. 1920, ii. 34. 

oniron and nitrogen. 1912, ii. 332. 

on iron and phosphorus compounds. 1914, ii. 368. 

on the Jurassic ironstones of the United Kingdom. 1918, i. 125. 

on macro-etching and macro-printing. 1919, 1. 292. ’ 

on magnetic and mechanical properties of manganese steel. 1914, i. 129. 
135. 

on manufacture of files. 1919, i. 380. 

on manufacture of malleable cast iron. 1917, ii. 334. 

on manufacture of open-hearth-steel. 1912, 11. 107. 

on malleable castings industry. 1917, ii. 324. 

on mechanicalising analysis. 1911, 1. 368. 

on metallography and microstructure. 1912, i. 581. 

on nickel-chromium steels. 1919, ii. 399. 

on non-metallic inclusions in steel. 1918, i. 304. 

on phosphorus segregations in steel. 19195, i. 617. 

on preparing sections of fractures for microscopical examination. 1913, 
ii. 390. : 

on production of sound ingots. 1912, ii. 48, 88 ; 1915, i. 81; 1918, i. 234. 

on properties of cast iron. 1915, i. 595. 

on the reaction between pure carbon monoxide and pure electrolytic iron. 

1918, ii. 192. : 
on recrystallisation of deformed iron. 1914, i. 499. 
on relation between ball hardness and scleroscope hardness. 1918, ii. 80, 
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Srzap, J. E., on relation between cutting efficiency and hardness of tool 
steel. 1916, i. 107. 
on segregation in steel. 1913, i. 659. 
on silica bricks. 1920, i. 682. 
on slag in the open-hearth process. 1920, i. 312. 
on solubility of basic slags. 1920, i. 722. 
on solubility of cementite in hardenite. 1912, 1. 240. 
on standard cast-iron test-bars. 1912, ii. 373. 
on steel industry in India. 1918, i. 468. 
on steel metallurgy. 1919, i. 195. 
on sulphides in steelingots. 1914, i. 404. 
on tests for refractory materials. 1918, ii. 124. 
on synthetic cast iron. 1919, ii. 158. 
on transformations of steel during heat-treatment. 1911, ii. 55. 
on use of blast-furnace slag for reinforced concrete. 1919, i. 654. 
on use of oxygen in blast-furnace practice. 1913, ii. 230. 
on warping of steel through repeated quenching. 1918, ii. 215. 
on welding of blowholes in steel ingots. 1912, ii. 382; 1921, i. 56. 
on welds. 1911, i. 119. 
on wire-drawing. 1912, ii. 206. 
on woody fractures in transverse tests. 1919, 11, 216. 
remarks at Sheffield Meeting by. 1920, 1. 14. 
speech at Annual Dinner by. 1920, i. 659. 
speech at Immingham Excursion by. 1912, ii. 422. 
Sreap, J. E., and H. C. H. Carpenter 
Paper on “The crystallising properties of electro-deposited iron.” 
1913, ii. 119; references to previous researches on crystalline structure of 
iron, 119; object of paper, 121; description of experiments, 122; deter- 
mination of the temperature of_recrystallisation, 126; results of tests, 
128, 129; behaviour of thicker sheets of electro-deposited iron, 133 ; 
determination of the critical thickness at which gross crystallisation occurs 
on short heating, 133; experiments with mild steel, 136; experiments 
with wrought iron, 138; general consideration of results, 139 ; summary, 
144.—Oorrespondence: HK. Adamson, 149; C. Benedicks, 150; H. M. 


Howe, 152; J. C. W. Humfrey, 156; W. Rosenhain, 157; E. H. Saniter, 
163; J. E. Stead and H. C. H. Carpenter, 163. 


Sreap, WiL11AM, elected member. 19290, i. 6. 
on cleaning blast-furnace gas. 1920, ii. 89. 
Sreart, IF, A., on coalin Natal. 1920, ii. 326; 1921, i. 384. 
SteEBINGER, E., on coal in the United States. 1916, ii. 398. 
on coal resources of Montana. 1913, ii. 542; 1916, i. 311. 
oniron ore in Montana. 1913, ii. 506; 1914, ii. 269, 
on petroleum in the United States. 1917, i. 322. 
Steck, E. H., on modern types of soaking pits. 1914, ii. 339. 
SrepMAN, H. G. A., on electric production of steel. 1912, i. 538. 
Sruny, A. A., on geology of coal. 1912, i. 462. 
on methods of mining coal. I911, ii. 5380; 1913, i. 572. 
STEEL, GERALD, elected member. 1920, ii. 5. 
SrreL, Henry, obituary notice of. 1920, ii. 304. 
SrEEL, T., on corrosion of iron. 1911, i. 179. 
STEELE, H., on mine taxation. 1914, ii: 277. 
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Srexr, W. W., on electrical separation of tar from coal-gas. 1915, i. 517. 
Steere, F. W., on producer practice. 1917, ii. 379. 
STEF, on cupola construction. 1911, i. 591. 
STEGEMANN, on shaft-sinking by the freezing process. 1912, ii. 508. 
Sreicer, E., on a kiln for burning magnesite. 1918, ii. 440. 
STEIGER, G., on precipitation of zirconium phosphate. 1919, i. 698. 
Srery, CHARLES Marte, elected member. » 1914, i. 4. 
Stery, A. H., on lighting fires in cupolas. 1913, i. 606. 
STemsere, 8, S., on hardening hyper-eutectoid tool steel. 1914, i. 695. 
on solubility of slag inclusions. 1915, i. 618. 
‘ Sa eee on magnetic properties of freshly-heated dynamo plates. 1914, 
i. X 
Steinwec, E., on phosphates in basic slag. “1912, i. 537. 
Sreia, A., on magnesite deposits in Italy. 1916, i. 302. 
STENGER, B H., on fatigue of spring steel. 1921, i. 458. 
on heat-treatment. 1921, ii. 390. 
Stencer, E. P., on exfoliation and carbon concentration in case-hardening 
of steel. 1917, i. 380. 
on fatigue of spring steel. 1921, i. 458. 
on heat-treatment of steel. 1920, ii. 372, 373; 1921, ii. 390. 
Strencer, L. A., on corrosive action of soils on iron. 1920, ii. 394. 
Stens, E., on mine supports. 1911, ii. 526. 
SrerHan, E., on explosives. 1911, i. 526. 
STEPHAN, P., on tensile tests of material. 1911, i. 647. 
SrepHan, W. G., on handling iron ore. 1911, i. 528, ii. 487. 
STEPHEN, 8. W. B., on manufacture of foundry coke. 1911, ii. 560. 
STEPHENSON, HARoLp, elected associate. 1919, i. 7. 
transferred to membership. 1920, ii. 6. 
STERLING, P., on coal-screening. 1912, i, 492. 
STeRNE, L., on desiccation of air by calcium chloride. 1911, i. 49, 52. 
Srersmr, J. B., on apparatus for carbon determination. 1918, ii. 508. 
Srevart, D. R., on brown-coal distillation industry of Germany. 1917, i. 329. 
on Scotch oil shale industry. 1916, ii. 404. 
on treatment of oil shale. 1913, 11. 551. 
Srrever, E., on cleaning of blast-furnace gases. 1912, i. 503. 
Sruven, JOHANN Carn FmrRDINAND elected member. 1914, i. 4. 
Srevens, A. L., on lighting of collieries. 1911, ii. 535. 
Stevens, Ernest OSWALD, elected member. 1921, ii. 11. 
SrEvENs, JoHN, obituary notice of. 1916, ii. 365. 
Srevens, J. L., on utilisation of brown coal. 1918, i. 488. 
Srrvens, P., on manganese ore output of the Caucasus. 1914, i. 763. 
on petroleum in Russia. 1911, ii. 513; 1912, i. 474. Z 
Stevenson, J. J., on coalin France. 1911, i. 543. 
Srmwart, J. G., on manufacture of wrought iron and steel tubes. 1915, i. 589. 
Srewart, JoHn WELSH, elected member. 1920, i. 6. 
Srmwart, P. C. A., on petroleum in Mexico. 1914, 11. 300; 1915, ii. 245. 
on petroleum in Russia. 1911, i. 553, 
Srewart, R. J., on stressea in tubes. 1911, i. 649. 
Srmwart, R. T., on strength of materials. 1912, i. 569. 
Svewarr, VALENTINE BrarpMors, elected member. 1913, i. 4. 
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Srewart, Westy Hackworts, elected member. 1913, ii. 5. 
obituary notice of. 1916, ii. 365. 
Sria, THorstEN GrorG, elected member. 1920, ii. 5. 
Sricanp, A. I., on origin of petroleum. 1920, i. 699. 
Sri, C., on coke manufacture. 1912, i. 471. 
SriuLE, on methods of testing iron and steel. 1914, ii. 370. 
Srtituman, A. L., on briquetting of coal. 1920, ii. 342. 
briquetting of flue-dust. 1920, ii. 347. 
on the effect of briquetted borings on foundry products. 1918, i. 501. 
Stimson, E., on tests on fish-bolts. 1917, i. 402. 
Srreuine, J. T., on explosions in collieries. 1912, ii. 516. 
SryernBerG, C. Gusrar, elected member. 1914, i. 4. 
Stosss, J. T., on geology of refractory materials. 1920, i. 676. 
Srogmr, A., on use of coke as boiler fuel. 1916, ii. 403; 1919, ii. 470. 


Srozrz, V., on electric furnace practice. 1912, ii. 560; 1915, i. 572; 1919, i. 
666 


Srock, B., on tests of structural iron for bridges. 1912, ii. 588. 
Stock, GrorGcE JAMES, elected member. 1916, 1. 4. 
Stock, W., on oil-fired converters for foundries. 1912, 1. 517. 
Sropparp, J. C., on methods of working iron ore. 1915, ii. 222. 
StTopDART, Str CHARLES JOHN, obituary notice of. 1913, 1, 492. 
Sropota, A., on critical speed of shafts. 1917, i. 410. 
Stork, H. H., on coal-storage. 1918, ii. 452; 1920, ii. 341, 342; 1921, 1. 398. 
on mining of bituminous coal. 1917, ii. 384. 
on rescue appliances. 1912, i. 490. 
on steam shovels for working iron ore. 1918, i. 473. 
on subsidence in mining. 1917, 1. 331. 
on value of mine models in teaching mining. 1917, ii. 384. 
StorrMer, M., on standardisaton of firebricks. 1914, i. 588. 
STOEVESANDT, G., on coalin Anatolia 1920, i. 693. 
Srorcorr, A., on estimation of iron in iron alloys. 1913, i. 690. 
Stoxss, Sir F, Wiurrip S., elected member. 1917, ii. 4. 
Stokes, Francis WILLIAM, elected member. 1919, ii. 4. 
Sroxus, J. W. B., on large gas-engines. 1912, ii. 180. 
Stott, A., on cadmium. 1921, ii. 416. 
Stourz, G. C., on iron ore in New York. 1912, i. 438. 
Sroirz, G. E., on control of rolling-mill motors. 1915, i. 578. 
on cost of rolling steel. 1921, ii. 382. 
on electric driving of rolling-mills. 1916, i. 355; 1918, i. 521, 
on fly-wheels for rolling-mills. 1918, i. 522. 
on skip hoists. 1915, ii. 258. 
Strong, C. H., on the Hinman-Junkers calorimeter, 1915, i. 504, 
Stone, J., on use of oil-fired furnaces for foundries. 1913, i. 611. 
Strong, J. F., on coal-tar colour industry of the United States. 1915, i. 517. 
Sronz, R. W., on coal in Wyoming. 1912, ii. 486. 
on moulding sand. 1915, i. 563. } 
Strong, 8. R., on bauxite bricks for furnace-lining. 1912, ii. 467. 
on compressed air in collieries. 1912, ii. 509 
on electric equipment of collieries. 1913, i. 570. 
on flue welding and testing. 1914, ii. 359. 
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Stonz, S. R., on use of manganese steel for special purposes. 1913, i. 671. 
Stonzs, Frank, elected member. 1921, ii. 11. 
Sronus, Hunry, elected member. 1911, i. 4. 
Stonzs, R. W., on magnesite in the United States. 1918, ii. 439. 
Stoney, G., on conditions in engineering industry. 1916, ii. 473. 
Storrs, Marre C., on constitution of coal. 1918, ii. 449; 1919, i. 637. 
ee = W., on instrument for indicating hardening temperature. 1920, 
ii. : 
Storey, O. W., on annealing of malleable castings. 1915, i, 587. 
on annealing of white iron. 1914, ii. 356. 
on corrosion of steel ranges. 1921, i. 469. 
on electrolytic iron. 1915, i. 621; 1916, ii. 463; 1917, ii. 456. 
on manufacture of black-enamelled pipe. 1913, ii. 694. 
on metallographic tests of steel. 1915, i. 620. 
on methods of pickling. 1913, ii. 648. 
on sheradising process. 1912, ii. 580; 1916, ii. 466. 
Stork, W. L., on oxygen in castiron. 1919, ii, 516. 
Storm, C. G., on explosives. 1915, ii. 238; 1916, ii. 413. 
Storms, W. H., on petroleum in California. 1912, ii. 497. 
on search foriron ore. 1911, ii, 470. 
on shaft-sinking. 1914, i. 621. 
on use of rotary drillin working oil-wells. 1912, ii. 499. 
Stross, G. W., on manganese ore in United States. 1920, ii. 310. 
Storz, R., on foundry laboratories. 1917, ii. 401. 
on influence of phosphorus on grey cast iron. 1915, i. 595. 
on malleable castings. 1916, ii. 425; 1920, ii. 389; 1921, i. 416, ii. 372. 
on metallography in the foundry. 1921, ii, 412. 
StovacutTon, B., on annealing steel castings. 1911, ii. 597. 
on converters for steel foundries. 1911, ii, 563. 
on corrosion of iron and steel. 1911, ii, 651. 
on Gayley-Dwight-Lloyd sintering process. 1912, ii. 465. 
on hardness tests. 1911, ii. 621. 
on influence of high carbon on quality of charcoaliron. 1913, i. 658. 
on influence of titanium on castiron. 1912, ii. 583; 1913, i. 658. 
on oil-fuel for cupola melting. 1916, i. 320, 339; 1917, i. 326, 
on open-hearth furnace practice. 1912, ii. 554. 
on production of sound ingots. 1914, i. 681. 
on rail specifications. 1916, i. 383. 
on Wittorff’s iron-carbon equilibrium diagram. 1913, i. 681. 
Strout, W., on coking coals. 1920, i. 694. 
on manufacture of fire-bricks. 1913, ii. 526. 
Srouvernort, A., on iron ore in France. 1920, i. 669. 
Srowr, C. B., on American refractories, 1921, ii. 340. 
on synthetical reproduction of magnesio-ferrite ore. 1917, i. 297. 
SrracHAN, J., on winding appliances. 1912, i. 487. 
SrracHAN, JOHN E., elected member. 1915, ii. 2. 
Srracun, H., on the\ Junkers calorimeter. 1915, i. 503. 
SrraAHAN, Sie A., on cannel coal. 1919, i. 638. ; 
‘on coal in the United Kingdom. 1915, ii. 233 ; 1918, ii. 450. 
on iron ore in England. 1920, ii. 306, 
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SuverKror, E. A., on electric steel furnace practice. 1918, ii. 474. 
on hardening and annealing furnaces. 1917, ii. 421. 
on heat-treatment of motor-car parts. 1915, ii. 295. 
on heat-treatment of railway axles and rods, 1915, i. 585. 
on production of shells. 1915, ii. 298 ; 1916, i. 364; 1919, ii. 493. 
on tests of axles. 1915, i. 609. 
on use of pulverised coal as fuel. 1914, ii. 286. 
Suzuxt, on iron and steel industry in Japan. 1919, i. 703. 
Sveppera, L., on coalin Sweden. 1913, ii. 538; 1914, i. 598. 
Swaspy, H. W. B., and R. GuenpERS— 

Paper on “ The manufacture of shells in Canada during the war, 1914— 
18.” 1921, i. 229; manufacture and form of product, 229; inspection 
and defects of shell steel, 240. 

Swan, P. W., on analysis of producer-gas. 1917, i. 424. 
Swan, R. E., on smoke abatement. 1921, ii, 347. 
Swates, W. E., on rolling-mill drives. 1921, i. 432. 
Swan, H. A., obituary notice of. 1912, i. 418. 
Swan, H. B., on cleaning waste foundry sand. 1917, i. 350. 
on grey iron mixtures for motor-car castings. 1913, ii. 597; 1914, i. 659. 
Swan, Joun, elected associate, 1920, i. 7. 
Swan, W. R., on protective coatings for iron and steel. 1914, i. 739. 
Swanper, F. R., on manufacture of shells. 1919, i. 676. 
Swann, T., on manganese ore in United States. 1919, i. 622. 
Swannack, FRANctIs, elected associate. 1917, 1. 6. 
Swanson, KE. R., on steel foundry practice. 1919, i. 658. 
Swartiey, H. R., JuN., on oxy-acetylene welding. 1916, i, 366. 
Sweet-Escott, ALDRED BicKHAM, elected member. 1921, i. 5. 
Sweet ey, B. T., on acid resistance of enamelled utensils. 1921, ii, 415. 
Swertser, A., on blast-furnace practice. 1912, ii. 522. 
Swentser, R. H., on blast-furnace accidents. 1911, i. 587. 
on blast-furnace capacities. 1921, ii. 363. 
on blast-furnace operations. 1913, i. 582. 
Swenzery, R. O., on molybdenite in Quebec. 1913, ii. 510. 
SwiFrENn, CHARLES RANDOLPH, elected associate. 1920, i. 7. 
Swirt, Louris Jamus, elected member. 1915, ii. 2. 
Swirt, P., on anew microscope. 1920, i. 757. 
SwiInDEn, THomMas— 

Paper on “ Carbon-molybdenum steels.” 66 ; introduction, 0.8.M., 191 ile 
iii. 66; mechanical properties, 76; electrical resistivity, 102; chemical 
separation and analysis of the carbides, 113; micrographic examination, 
120; summary of the work on the constitution of carbon-molybdenum 
steels, 122. 

“A study of the constitution of carbon-molybdenum steels, with an 
appendix on the mechanical properties of some low molybdenum alloy 
steels.” ©.S.M., 1913, v. 100; introduction, 100 ; recalescence curves, 101 ; 
description of cooling curves, 105 ; summary of observations on recale- 
scence curves, 129 ; electrical resistivity, 131 ; microstructure of quenched 
specimens, 137; air-cooled specimens, 139; hardness tests of quenched 
specimens, 140; general discussion of results and their bearing on the 
constitution of molybdenum steels, 141 ; conclusions, 152 ; Appendix, 156. 
on composition of high-speed steel. 1914, i. 707. 
on constitution of molybdenum alloys, 1913, ii. 685. 
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SwinpeEn, THomas, on hardening and tempering high- speed steel. 1915, ii. 43. 
on magnetic analysis as a means of studying the structure of iron alloys. 


1918, ii. 418. 
on tungsten.and molybdenum steels. 1914, i. 727. 
awarded Carnegie Research Grant. 1911, i. 25. 
awarded Carnegie Gold Medal. 1914 i. 23, 24. 
Swogopa, H, O., on electric heat-treatment furnaces. 1921, i. 437. 
on electric mine lamps. 1914, ii. 312. 
SwYNGADAw, on explosions in collieries. 1911, i. 574. 


Syxzs, J. A., on care of electrical machinery in steelworks. 1913, i. 637. 


elected member. 1914, ii. xx. 
Syxkazs, R., obituary notice of. 1912, i. 418. 
_ Sykes, W., on comparison of types of electric furnaces. 1914, i. 680. 


on electric drive in steel mills. 1912, i. 528; 1913, i. 639; 1914, ii. 346; 


1915, i. 578; 1916, ii. 437; 1917, i. 376. 
on-power supply to electric furnaces. 1912, ii. 562. 
on steel-melting for foundries. 1914, i. 661. 
on winding machinery. 1915, ii. 223. 
Symineton, ALEXANDER ORR, elected member. 1914, ii. xx. 


Symonps, B., on iron ore in Newfoundland. 1911, ii. 477 ;. 1913, i. 511. 


SzaprEozkKy, J. VON, on natural-gas in Transylvania. 1911, ii. le 
~SZAIJNOCHA, on geology of petroleum. 1911, i. 552. 
Szasz, E., on estimation of carbon in iron and iron alloysit: il ee ii, 697 ; 
i. 630 : 
on estimation of manganese. 1917, i. 421. 
on estimation of nickel, 1914, i. 744. 


fis 


TaBeER, §., on growth of crystals under external pressure. 1916, ii. 462, 


on titanium deposits of Virginia. 1915, i. 489. 
TACZAK, S8., on composition of coals. 1913, i. 536; 1914, ii. 286. 
on methods for analysing coals. 1913, i. 695. 
on purchase of fuel on a heat-unit basis. 1913, i. 534. 
on storage and heating of coal. 1911, ii. 537. 
Tarren, W., on displacement of material during rolling. 1912, 11. 569. 
on plastic deformation of steel. 1914, i. 703. 
on heat-treatment. 1921, ii. 388. 
on use of waste heat. 1920, i. 722. 
TAPFANEL, J., on coal-dust experiments. I911, i. 572; 1912, i. 489; 
i. 574; 1914, i. 629. 
on explosives and blasting. 1911, i. 565; 1912, i, 443, 489. 
on utilisation of low-grade fuel. I911, ii. 504. 
TanHon, V., on history ofiron. 1911, i. 589. 
Tast, Y., on microstructure of galvanised steel. 1920, i. 757. 
on tests on rivets. 1915,i. 601. — 
Taxaat, H., on critical points ofiron. 1913, i. 678. 
on irreversibility of nickel steel. 1918, ii. 505. 
on magnetic properties of iron and iron alloys. 1913, ii. 677. 
on theory of invar. 1920, i. 755. 


1915, 


1913, 


on transformations of iron and steel at high temperatures. 1914, i. 719. 
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Taxaat, H. (continued)— 

Paper on ‘“‘ The cause of irreversibility of nickel steels.’’ See Honpba, K, 

Paper on “‘ The magnetic transformation of cementite.” See Honpa, K. 

Paper on “‘ The transformation of special steels at high temperatures.” 
See Honpa, K. 

Tatgzot, A. N., on tests of nickel-steel riveted joints. 1911, ii. 617. 
TauBotr, B.— 
Paper on “The production of sound steel by lateral compression of the 
ingot whilst its centre is liquid.” 1913, i. 30; introduction, 30 ; use of 
deoxidisers, 32 ; casting and cooling of the ingots, 33 ; action of aluminium 
in solidifying the metal, 33; extent of segregation, 36; variation in 
composition of gas from ingots, 38; effect upon finished rail of lateral 
compression of the ingot whilst its centre is still liquid, 40; results of 
mechanical tests on flat-bottom rails, 47 ; mechanical tests on bull-headed 
rails, 47; commercial application of compression to ingots partially liquid 
in existing steelworks, 50; conclusions, 54.—Discussion: Sir Robert 
Hadfield, 56; A. Greiner, 58; H. Savage, 59; R. G. Scott, 61; F. W. 
Harbord, 62; J. M. Gledhill, 65; F. W. Paul, 66; E. H. Saniter, 67; 
C. J, Bagley, 68; A. Cooper, 68.—Correspondence : H. D. Hibbard, 69 ; 
Greville Jones, 70; F. Rogers, 72; B. Talbot (reply), 73. 
Paper on “‘ Modern open-hearth steel furnaces.” 1913, ii. 232; intro- 
duction, 232; the Pencoyd tilting furnace, 233; comparison of tilting 
furnace with fixed furnace, 234; uses of tilting furnace, 236; rated 
capacities and dimensions of various furnaces, 238.—Discussion: T. C. 
Hutchinson, 240; A. E. Pratt, 240; O. Petersen, 241; A. Greiner, 242 ; 
Greville Jones, 243 ; T. Twynam, 243; A. Cooper, 245.—Correspondence : 
B. Talbot (reply), 245. 
Puper on “‘ Production of sound steel by lateral compression of the top 
portion of the ingot.” 1918, i. 221; commercial application, 227.— 
Discussion: BK. H. Saniter, 234; J. EH. Stead, 234; Cosmo Johns, 234; 
W. H. Hatfield, 2343. KE. F. Law, 235; A. Hutchinson, 235; H. H. 
Ashdown, 235; F. Rogers, 235; B. Talbot (reply), 235.—Correspondence : 
8. W. Williamson, 237; B. Talbot(reply), 238. 
on fuel economy. 1919, ii. 98. 
on open-hearth furnace design. 1913, i. 208; 1917, ii. 403. 
on open-hearth processes. 1914, i. 51. 
on production of sound ingots. 1912,ii. 54; 1913, 1. 631; 1915, i. 67. 
on steel metallurgy. 1919, i. 192. 
on use of pulverised coal. 1919, i. 120. 
on welfare of the iron trade. 1916, i. 22. 
Taxsor, I. A., on coalin Spitzbergen. 1911, ii. 508. 
Ta, G. W., on heat-treatment of gears. 1920, ii. 373. 

on hump method of heat-treatment. 1921, i. 440. 
TALLENTS, RayMonpd ArtuurR, elected member. 1918, i. 5. 
Tauuey, R. E., on electric furnaces for heat-treating. 1920, i. 730. 
TamMann, G., on alloys of iron and zinc. 1914, i. 730. 

on alloys of molybdenum and cobalt. 1914, i. 730. 

on microstructure of meteoric nickeliron. . 1911, i. 663. 

on temper colours. 1921, i. 443. 

on tensile tests of material. 1911, i. 647. 
TaRLETON, C, H., on explosions in collieries. 1911, ii. 534. 
TARNAWIECKI, H. C., on occurrence of tungsten ore. 1911, ii. 483. 
Tarr, 8. W., on working iron ore. 1914, i. 580. 


Tarrant, A, G., on physical properties of refractories. 1920, i. 680. 
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Taruat, N., on utilisation of highly siliceous minerals. 1913, ii. 524, 
Tasker, J. H. R., obituary notice of. 1914, i. 557. 
 Tassin, W., on metallurgical microscopes. 1915, ii. 676. 
on use of microscope in inspection of material. 1913, ii. 676; 1914, i. 716, 
Tats, S., on electricity in mines. , 1911, i. 566. 
on history of the sefety-lamp. 1917, ii. 385. 
Tarr, T, R., on waste-heat boilers. 1921, i, 398. 
TaTuHaM, T., obituary notice of. 1911, i. 500. 
TAUDEVIN, K. P., on the use of town-gas as furnace fuel. 1917, ii. 381. 
elected member. 1917, ii. 5. 
Taussia, J. H., on refractory problems. 1920, i. 678. 
TAVANTI, G., on case-hardening. I911, i. 629; ii. 594. 
on malleable cast iron. I911, i. 605. ~ 
on solubility of slag inclusions in molten steel. 1915, i. 618. 
Tawara, Kunicar— 


Paper on “‘ The transformation of special steels at high temperatures.” 
See Honna, K. 


elected member. 1919, ii. 4. 
Tawara, K., and G. ASAHARA— 

Paper on “‘ Graphitisation in iron-carbon alloys.” 1919, i. 565; intro- 
duction, 565; experiments, 565.—Correspondence: E. Adamson, 581 ; 
J. K. Fletcher, 582. 

Taytor, C. A., on estimation of nitrogen in coal. 1915, i. 635; 1916, ii. 469. 
Taytor, C. P., on iron ore in New York. 1913, i. 514. 

TAyuor, G., on recovery and rectification of benzine. 1916, i. 314. 

TAYLOR, GrOoRGE— 

Paper on ‘‘Some points in the manufacture of files.” 1919, i. 345; 
steel, 345 ; forging, 348 ; annealing and straightening, 352 ; grinding, 359 ; 
cutting, 363 ; hardening, 375.—Discussion : H. M. Howe, 379; 'T. Baker, 
379; F. Rogers, 379; J. E. Stead, 380; G. Taylor (reply), 381. 
on reform in the file industry. 1918, ii. 509. 
elected member. 1919, i. 5. 


Taytor, G. B., on apparatus for analyses of complex gas mixtures, 19165, i. 
636. 


on coke-by-products. 1917, ii. 370. 

on specific heat of coal. 1913, ii. 537. 
Tayntor, H. N., on manufacture of drop-forging steel. 1916, 11. 436. 
Tayior, Puinie STANLEY, elected member. 1918, ii. 4. 
Taytor, R. M., on steel for machine parts. 1921, i. 442. 
Taytor, 8. A., on coal-cutting machines. 1914, i. 624. 
Taytor, T. S., on hot-wire anemometer. 1920, i. 685. 
Taytor, W. A., on prevention of underground fires. 1913, i. 575. 
Taytor, W. E., on electric driving of rolling-mills. 1921, i. 433. 
Taytor, W. W., on pyrites cinder in blast-furnaces. 1917, i. 339. 
TEASDALE, THOMAS Bonwnor, elected member. 1919, i. 5. 
Trup, P. L., on estimation of moisture in coal. 1913, ii. 708. 
TraENGREN, F. R., on occurrence of chromite in Sweden. 1913, ii. 509. 
TrIcHMANN, H., on uses of petroleum. 1911, ii. 518. 
TRICHMULLER, J., on power from peat-gas. 1912, ii. 505. 


Tutrer, W. H., on production and transmission of power in collieries. 1913, 
ji. 565, . 
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Tumpxiy, R. L., on an extensometer calibrating device. 1921, ii. 419. 
Trnea, J. H.— : 
Paper on “ Phosphorus in malleable cast iron.” 1918, ii. 349; pre- 
liminary, 349; microscopic examination of casts before annealing, 352 ; 
mechanical testing of annealed bars, 354; tensile tests, 354; transverse 
tests, 354; bending tests, 354; hardness tests, 355; Izod impact tests, 
358; microscopic examination of the annealed bars, 361; appearance of 
fractures of the bars used for bending and transverse tests, 362 ; .copper 
deposition examination, 364; presence of sulphide of iron in spent ore, 
365; conclusions, 367; references, 367.—Discussion : H. Adamson, 368 ;- 
W. H. Hatfield, 369; J. H. Teng (reply), 369. 
elected member. 1917, i. 4. : 
TencE, H., on ancient charcoal blast-furnace. 1912, ii. 534. 
TENNENT, J., obituary notice of. 1911, ii. 458. 
Trnnyson, C., on fuel economy. 1919, ii. 101. 
Trap, A., elected member. 1918, i. 5. 
TERANO, 8., on uses of petroleum. 1911, ii. 518. 
TERBECK, on winding appliances. 1913, ii. 568. 
TrRMAN, J. E., on deformation of welded drums. 1914, ii. 371. 
Turnt, A., on estimation of chromium. 1913, ii. 707. 
TERREAULT, J., on malleable cast iron. I911, i. 605. 
TERRELL, E., on Hemerdon wolfram mine on Dartmoor. 1920, i. 675. 
TerRRes, E., on composition of coal. 1915, i. 506. 

on reactions in blast-furnace equilibrium. 1920, ii. 343. 
TeRRones, A., on mineral resources of Durango. 1921, ii. 336. 


Terry, E. M., on influence of temperature on magnetic properties ofiron. 1911, 
i. 659. 
Trsta, L.— " 
Paper on “The iron-ore deposits of Sardinia.” 1911, ii. 364; intro- 
duction, 364; San Leone Group, 366; mines of Monte Lapano and 
Sa Ginestra, 369; the Perda Niedda mine, 370; ferruginous lodes of the 
Ogliastra, 372; deposit of Concas de Sinui, 372; ferruginous deposits of 
La Nurra, 373; sedimentary ferruginous deposits of the Ogliastra, 375; 
various ferruginous belts, 379. 


THaoxray, G. E., on pressed steel wheels. 1919, i. 676. 
THAOCKRAY, WILLIAM, obituary notice of. 1915, i. 464, 
Tuan, WinL1AM ArrHuR, elected member. 1921, i. 5. 
TuHawer, H., on blast-furnace reactions. 1917, ii. 390. 
on calculation of oxygen in blast-furnace gas. 1920, i. 707. 
on chemistry in the foundry. 1911, i. 593. 
on classification of foundry iron by analysis. 1911, ii. 560. 
on foundry laboratories. 1911, i. 606. 
on influence of nickel on structure of pig iron. 1912, ii. 583. 
on smelting of manganiferous ore. 1915, i. 547; 1921, i. 402. 
THAMM, on peat. I911, ii. 511. 
Tau, A., on by-product recovery. 1913, i. 548; 1921, i. 388. 
on crushing coking coal. 1915, i. 517. 
on coke quenching appliances. 1921, i. 388. 
on coking accessories. 1911, ii. 512; 1913, i. 549. 
on coking practice. I911, ii. 512; 1921, i. 387. 
on determination of benzol in coke-oven gas. 192], ii. 421. 
on distillation of coal. 1914, ii. 294, 
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Tuav, A., on mechanical handling of coke. 1914, i. 607. 
on tar-washing. 1920, ii. 329. 
testing mine-air for methane. 1914, i. 631. 
Tuayer, H. R., on causes of failure in engineering structures. 1913, ii. 664. 
THEARLE, SAMUEL James POPs, obituary notice of. 1913, ii. 481. 
THEN, H., on cleaning of blast-furnace gases. 1921, ii. 364. 
THEISEN, E., obituary notice of. 1911, i, 500. 
THEISEN, Hans Epvuarp, elected member. 1912, i. 4. 
TueELe, W., on chains for ships’ anchors. 1912, i, 554. 
THeEys, ALFRED, elected member. 1911, ii. 11. 
Tuickens, Davin, elected member. 1919, i. 5. 
THIEL, G., on microscopy of coal. 1914, i. 597. 
TursL, O., on Bessemer steel plant and practice. 1917, ii. 405. 
THIELE, H., on calorimetric determination of value of fuels. 1913, ii. 531. 
Tureme, H., on electric furnace in steel foundry practice. 1911, i. 624, ii. 564. 
on transport arrangements of Italian steelworks. 1913, ii. 618. 
TuHrEssEN, R., on microstructure of coal. 1914, ii. 288; 1921, i. 385. 
on origin of coal. 1912, ii. 478; 1914, ii. 287. 
on sulphur in coal. 1920, i. 691. 
Turry, G., on sanitation in iron-ore mines. 1913, ii. 517. 
Tatry, H., on manufacture of coke. 1914, i. 603. 
THom, GEORGE, elected member. 1921], i. 5. 
Tuomas, on design of open-hearth furnaces. 1920, i. 714.. 
Tuomas, A., on manufacture of ball-bearings. 1918, ii. 488. 
Tuomas, ALBERT, elected member. 1919, i. 5. 
Tuomas, ALFRED JOHN LuESLIs, elected associate. 1919, i. 7. 
Tuomas, A. 8., on manufacture of cpen-hearth steel. - 1912, ii. 116. 
Tuomas, B. H., on electrolytic deposition of iron. 1920, i. 738, ii. 393 
THomas, C., on special castings. 1917, ii. 400. 
Tuomas, C. C., on blast-furnace gas meters. 1911, ii. 544; 1912, 1. 501. 
Tuomas, C. H., on electro-plating with cobalt. 1915, ii. 327. 
THomas, F., on methods of steel production. [921], i. 419. 
_TxHomas, G. W., on coal-cutting machines. 1912, ii. 519. 
Tuomas, H. H., on refractory materials. 1920, ii. 316. 
on silica bricks. 1918, ii. 104. 
Tuomas, H. 8., on McKune open-hearth port. 1921, 1. 418. 
on recent developments in the tinplate industry. 1913, i. 654. 
on statistics of tinplate industry. 1913, i. 719. 
Tuomas, Huspert ALAN SPENCE, elected member, 1921, ii. 11. 
Tuomas, Joun Henry, elected member. 1911, i. 4. 
Tuomas, J. J., on hardness tests. 1914, ii. 369. 
on impact tests. 1915, ii. 309. 
on relation between ball tests and scleroscope readings. 1918, ii. 72. 
on tension tests of nickel steel. 1921, i. 456. 
Tuomas, K., on blue billy in United States. © 1920, i1. 314. 
on uses of spent oil shale. 1921, i. 393. 
Tomas, L., on continental foundries. 1911, i. 598. 
Tomas, L. M., on heat-treatment of automobile axles. 1921, i. 437. 
Tomas, P., on destruction of French steelworks. 1920, ii. 362, 
Tomas, R. D., on Moore electric furnace. 1921, i. 425. 
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Tomas, W. N.— ; 
Paper on “ A few experiments on the hardness testing of mild steel.” 
1916, i. 255; introductory, 255; effect of time upon determination of 
Brinell’s hardness number, 258; relationship between applied pressure 
and diameter and area of impression, 259; influence upon “ hardness 
factor”? of work done upon specimen during application of load, 263 ; 
effect of thickness of specimen, 267. 


on change in density of steel by compression beyond the yield point. 1915 
ii. 304. : 
Tuomas, W. P., on methods of working in collieries. 1911, i. 567. 
elected member. 1917, i. 4. 
Tompson, A. Bursy, on geology of petroleum. 1911, i. 552. 
on oil-fields of Russia. 1921, i. 392. 
Tompson, A. M., on economical manipulation of foundry sand. 1915, i. 564. 
TuHomeson, F; C.— 


Paper on “Surface tension effects in the intercrystalline cement in 
metals and the elastic limit.” 1916, i. 155; introduction, 155; static 
stresses, 159; dynamic stresses, 170; electrical and magnetic properties 
176; effects of temperature on the mechanical properties of metals, 
application of the theory to iron and steel, 180; summary, 191.— 
Discussion: J. O. Arnold, 194; W. Rosenhain, 196; J. E. Stead, 199; 
T. Turner, 201; W. H. Hatfield, 202; E. H. Saniter, 203.—Correspondence: 
J. E. Fletcher, 204; H. Howe, 205; F. C. Thompson (reply), 206. 

Paper on “‘ The influence of surface tension upon the properties of metals, 
especially of iron and steel.” 1917, i. 155; some effects of surface tension 
on steel, 166.—Correspondence : W. H. Hatfield, 175; W. Rosenhain, 177 ; 
F. C. Thompson (reply), 184. : 
on allotropy ofiron. 1916, i. 388. 
on chromium steels. 1920, i. 487, 521. 
on constitution of nickel-iron alloys. 1920, ii. 61. 


on distribution of phosphorus in steel between the points Acl and Ac3. 
1920, i. 383. 


on elastic strength of metals. 1915, i. 600; 1916, i. 373. 
on hardness measurement. 1920, i. 741. 
on measuring colour of metals and alloys. 1914, ii. 381. 
on the metal mixer. 1915, ii. 262. 
on photomicrography. 1920, i. 757. : 
on Roentgen spectrographic investigations of iron and steel. 192], i. 332. 
on surface tension effects in high-speed steels. 1919, i. 429. 
elected member. 1918, i. 5. 
awarded Carnegie Research Grant. 1920, i. 12. 
THomeson, Georau Rupp, elected member. 1916, i. 4. 
THompson, G. W., on preservation of iron. 1911, i. 678. 
Tompson, H. E., on foundry patterns and moulding. 1912, i. 518. 
THomeson, H. V., on analysis of zirconium. 1921, i. 472. 
on dissociation of salt. 1918, i. 476. 
THomeson, J., obituary notice of. I911, ii. 458. 
THOMPSON, J., on sources of oil supply. 1917, ii. 372. 
Tuomeson, J. F., on corrosion. 192], i. 470. 
Tuompson, J. L., on transformers for electric furnaces. 1920, i. 720. 
Tompson, J. W., on mining law in the United States. 1916, i. 300. 
‘THomrSON, JoHN WILLIAM, elected member. 191], i. 4. 


- 
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THompson, M. pu K., on brittleness produced in steel springs by electro-plating. 
1917, i. 402. 


on electrolytic pickling of steel. 1917, ii. 431. 
on pyrophoric alloys. 1918, i. 548. 
TxHompson, N. J., on steel for automobile parts. 1920, i. 746. 
Tuompson, 8. P., on steel for permanent magnets. 1913, ii. 679; 1915, i. 616. 
TuHompsoy, THos. G.— 
Paper on “ Preservation of iron and steel by means of passivifying 
factors.” C.§.M., 1916, vii. 232. 
awarded Carnegie Research Grant. 1915, i. 32. 
THompson, WILLIAM Herpert, elected associate. 1917, i. 6. 
Tuomson, J. B., on signalling in collieries. 1917, i. 334. 
Tomson, J. C., on corrosion ofiron. 1911, i. 674; 1912, ii. 609. 
THomson, THomas, elected member. 1921, ii. 11. 
THomson, T. FRAMe, obituary notice of. 1913, ii. 482. 
THoneET, C., on gas-producers. I911, i. 559. 
THONNART, on impregnating mine timber. 1915, i. 531. 
Tuorne, C. A., on electric smelting of iron ore. 1913, i. 594. 
THorne, J. L., on heat-treatment of tool steel. 1918, ii. 484; 1921, i. 441, ii. 
390. 
on manufacture of high-speed steel. 1919, i. 667. 
THORNEYCROFT, W., on consumption of fuel in iron and steel manufacture. 
1920, i. 689. 
elected member. 1917, i. 4. 
Tuornton, H. M., on heat-treating furnaces. 1920, ii. 371. 
on use of coal-gas for power purposes. 1917, i. 329. 
on use of producer-gas. 1915, i. 529. 
THorNtTON, W., on gases in mines. 1914, i. 632. 
THorNTON, W. M., on coal-dust experiments. I9I11, i. 572, 573, ii. 584; 1912, 
i. 489, 17. 516; 1913, 11. 571; 1914, ii. 312. 
on explosions in collieries. 1911, ii. 534. 
on gasesin mines. 1913, ii. 570. 
Tuornton, W. M., JuN., on estimation of titanium. 1912, ii. 625; 1914, ii. 
395. 
_ on separation of thorium from iron. 1916, ii. 468. 
on separation of titanium. 1914, 1. 744. 
on separation of zirconium from iron and titanium. 1914, ii. 395. 
on use of electricity in coal-mining. 1914, ii. 308. 
Tuorp, J., on by-product recovery. 1919, ii. 475. 
THORVALDSON, T., on atomic weights of metals. L911, i. 670. 
Turasuur, G. M., on influence of natural chill on malleable castings. 1915, 
i. 596. 
Tuum, E. E., on flakes in steel. 1919, ii. 523. 
on hammer welding. 1921, ii. 392. 
on welding high-speed steel. 1919, i. 680. 
Tuunsiom, A., on haulage of iron ore. 1912, i. 445. 


‘THuRinGErR, V., on estimation of palladium in iron. 1913, ii. 702. 


TuuRMAN, J. B., on gates for moulds. 1913, i. 611. 
THURSFIELD, I’., on electric driving of rolling-mills. 1911, i. 610. 
on winding equipment. 1911, i. 568. 
Tuurston, G. H., on low and high temperature carbonisation. 1921, i. 390. 
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Tuwairn, A. H., on moisture in coal. 1921, i. 386. 
Tuwarres, F. T., on iron ore in Wisconsin. 1914, ii. 269. ; 
Tuwarres, RicoarD ALAN Stuart, elected member. 1918, i. 6. . 
Tuwina, C. B., on measurement of temperature by electrical means. 1913, il. 
532, 533. 
on temperatures in small electric furnaces, 1912, ii. 561. 
Tippeman, R. H., on coal in Wales. 1918, ii. 450. 
TIDESWELL, F. V., on constitution of coal. 1920, ii. 324. 
Tipmay, C. F., on alcohol from coke-oven gas. 1921, i. 389. 
TipspDaLL, ALFRED Dovuctas, elected member... 1911, i. 4. 
Trrmann, Heryricu, elected member. 1914, i. 4. 
Tremann, H. P., on changes produced in steel by annealing. 1914, ii. 358. — 
elected member. 1912, i. 4. 
Tittson, B. F., on heat-treatment of rock-drill steel. 1921, i. 442. 
on rock-hammer drills. 1915, i. 492. 
TILScHKERT, V., on armour plate manufacture. 1911, i. 640. 
Tit, E. B., on chilled car wheels. 1914, 11. 332. 
Tinton, A. M., on drop-forging. 1915, ii. 296. 
Timmins, A. C., on properties of cast iron. 1920, ii. 379. 
Timmins, ALBERT EDWARD, elected member. 1920, ii. 5. 
Timmis, G. H., on fireclay bricks. 1917, ii. 353. 
TryeBerG, O., on Liungberg’s system of charcoal burning. 1915, i. 513. 
Trnstey, J. F., on heat-treatment of wire. 1914, ii. 356. 
Tinstuy, Marraew Raweu, elected member. 1919, i. 5. 
TissteR, L., on carbonisation of wood. 1921, i. 386. 
Tirus, on deep boring. 1914, i. 580. 
Toos, M., on protective coatings for iron and steel. 1915, ii. 326. 
Torts, CROZIER FULLERTON, elected member. 1914, i. 4. 
TouapDay, R. E., on mineral statistics of Cuba. 1911, ii. 673. 
Toray, C. F., on nickel ores of Sudbury. 1917, i. 287. 
on origin of nickel ores. 1917, ii. 342. 
Totpurr, HerBert, elected member. 1913, ii. 5. 
Tomxins, Henry, obituary notice of. 1916, i. 276. 
Tomutnson, Nort LLEWELYN, elected member. 1920, ii. 5. 
Tomuinson, 'T., on power from peat-gas. 1912, ii. 506. 
Tomuinson, 'T’. A., on manufacture of coal-gas. 1921, i. 395. 
' Tonamy, ©. H., on examination of castings by means of X-rays. 1915, 
ii, 272, : 
Tong, F. J., on electric furnace products. 1916, ii. 430. 
on refractory properties of carborundum. 1914, i. 589. 
on “‘silicidized carbon-silfrax.” 1915, i. 502. 
Tones, A. J., on explosions in collieries. 1911, i. 574. 
Tones, J., on uses of the hydraulic mining cartridge. 1915, i. 535. 
Tooxry, W. A., on gas-engines. 1914, i. 620. 
on gas-producers. I911, i. 559, ii. 524; 1912, ii. 503. 
ToRNow, on coal-dust explosions. 1914, i. 629. 
Toron, J., on fuel tests. 1914, i. 593. 
TorossIAn, G., on the reduction test for tungstic acid. 1915, i. 633. 
Toucepa, E., on fracture of malleable iron. 1917, i. 353. 
on galvanising of malleable castings. 1915, i. 566. 
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Tovucepa, E., on manufacture and properties of malleable castings. 1913, 
ii, 605; 1914, ii. 332; 1915, i. 596, ii. 272, 273; 1918, i. 503; 1919, 
li. 494; 1920, ii. 352, 389; 1921, i. 416. 
on Thacher moulding process. 1921, i. 415. 
on use of microscope in malleable iron industry. 1920, ii. 353. 
on uses of malleable cast iron. 1916, i. 340. 
Tour, R.S., on gas analysis. 1921, i. 473. 
Touzauin, L. A., on safety appliances at blast-furnaces. 1921, i. 402. 
Tow1, F. M., on transport of petroleum. 1915, ii. 246. 
Towns, H. L., on welding. 1918, i. 529. 
TownseEnp, C. D., on utilisation of waste heat from iron melting furnaces. 
1918, i. 501. 
TownseEND, D., on operation of cupolas. 1915, i. 559; 1916, i. 338. 
Toy, F. L., on basic open-hearth process. 1921, i. 419. 
Toy, H. B., on electrically-driven rolling-mills. 1913, i. 87. 
on rolling-mill practice. 1917, ii. 299. 
on steel-ingot defects, 1916, ii. 206. 
Toy, Sipnry Victor, elected member. 1920, i. 6. 
Tozer, WILLIAM, JuN., elected member. 1920, ii. 5. 
TRABOLD, F, W., on use of drop-forgings for motor-car parts. 1913, i. 648. 
TRACEY, B. C., on are welding. 1921, ii. 394. 
TraER, G. W., on low temperature carbonisation of coal. 1919, i. 641. 
TRASENSTER, E., on Belgian iron industry, 1920, ii. 361. 
elected member. 1921, ii. 11. 
TRASENSTER, G.— 
Paper on “‘ The use of oxygen in blast-furnace practice.” 1913, ii. 226 ; 
Ougrée-Marihaye Company's process adopted for liquefraction of air and 
its separation into its elements, 226; oxygen plant at Ougrée, 227; 
experiments at Ougrée Company, 228.—Dviscussion : G. Trasenster, 230 ; 
J. E. Stead, 230 ; Greville Jones, 230.—Correspondence: C. A. Edwards, 
231. 
elected member of Council. 1915, i. 14. 
TRASENSTER, P., on world’s resources of iron ore. I911, i. 704. 
TRAUTMANN, W., on analysis of bauxites. 1914, i. 748. 
on estimation of molybdenum. 1911, i. 686. 
on estimation of silicon. 19J1, 11. 657. 
~  onestimation of tungsten. 1912, 1. 611. 
on estimation of vanadium. I91]], ii. 659. 
TRAUTSCHOLD, R., on gas-producers. 1913, 1. 563, ii, 558. 
on purchase of coal by analysis. 1914, i. 595. 
on specifications for shell steel. 1917, ii. 440. 
on use of oilin steam-power plants. 1913, ii. 556. 
Travers, A., on estimation of phosphorus. 1919, i1. 537. 
on estimation of zircomium. 1919, ii. 539. 
Travers, H., on estimation of manganese and chromium. 1917, ii, 464. 
Travers, M. W., on tensile strength of refractories. 1921, i. 378. 
Travis, Henry Epwarp, elected member. 1921, 1. 5. 
TrEGONING, WiLLiAm Epwarp Cucrt, elected member. 1918, ii. 4. 
TretiLon, M., on ventillation in collieries. I911, ii. 582. 
TREISCHEL, C,, on enamelling steel. 1919, i. 681. 
TRENKLER, H. R., on carbocite. 1921, 11. 353. 


U 


ecevl NAME INDEX. 


Trenkuer, H. R., on fuels for gas-producers. 1914, ii. 305. 
on Mond gas plant.. 1914, i. 618. , 
on peat industry. 1921, ii. 349. 
on recovery of primary tar in gas production. 1921, i. 396. 
elected member. 1911, ii. 11. 


Truntzy, A., on petroleum in Russia. 1912, 11. 495. 


Trevunett, J., on foundry costs. 1916, i. 343. 
on the relation of test-pieces to castings. 1912, i. 558. 
Trevnerr, L., on converters for steel foundries. 1919, ii. 490. 
on foundry costs. 1916, i. 343. 
on the relation of test-pieces to castings. 1912, 1. 558. 
on welding of castings. 1921, ii. 395. 
TREVELYAN, FREEMAN, elected member. 1915, i. 2. 
Trevor, T. G.; on manganese ore in South Africa. 1919, ii. 461. 
on nickel ore. 1919, i. 624. 
Triwat, A., on manufacture of ferro-cerium, 1919,1. 668. 
Triberr, Hunry J., elected member. 1917, i. 4. 
Trinks, W., on air-pressure in Bessemer converters. 1917, ii. 405. 
on blowing-engines. 1911, 11. 540. 
on rope drives for rolling-mills. 1911, 1i. 578. 
on by-product coke-oven pressure regulation. 1918, i. 482. 
on deformation of metals during rolling. 1915, i. 589. 
on distribution of forces in a rolling mill. 1920, ii. 366. 
on heating and annealing furnace. 1919, i. 675, ii. 510; 1920, i. 731. 
1921, ii. 386, 
on heating-surface of regenerators. 1919, ii. 497. 
on internal friction in rolling operations. 1915, ii. 290. 
on pulverised coal in heating furnaces. 1920, ii. 321. 
on reversing engines for rolling-mills. 1917,i. 374. 
on roll turning and design. 1917, ii. 419; 1918, i. 521, ii. 480. 
on shearing machines. 1917, ii. 419. 
on steam-power versus electricity for driving rolling-mills. 1917, i. 375. 
on testing laboratories. 1916, i. 398. 
on tests on rotary blowers and exhausters. 1918, ii. 463. 
on utilisation of waste heat. 1919, ii. 472. 
‘'nrermr, on use of steel turnings in blast-furnace. 1919, ii. 483. 
Tripterr, W. H., on mechanical properties of ternary steels. 1913, i. 674. 
Tripp, G., on manganese steel for heavy rolling-mill equipment. 1915, ii. 290. 
Tris, P. C., on tests of welded bars. 1920, i. 744. 
TROELLER, on Dwight-Lloyd briquetting process. 1914, i. 586. 
Troop, 8., on heat-treatment of die-blocks. 1921, ii. 387. 
on sherardising. 1914, ii. 388. 
'TROPENAS, ALEXANDRE, obituary notice of. 1915, ii. 206. 
Tropson, H., on composition of tars. 1921, ii. 354. 
Trort, THomaAs, elected member. 1914, ii. xx. 
TROUBINE, K., on blowholes in steel ingots. 1912, i. 559. 


TROUBINE, KoONSTANTIN GEORGIEVITOH, elected member. 1912, ii. 6. 


Trout, G. H., on producer-gas for heat treating. 1921, i. 437. 
on producer-gas for enamelling ovens. 1916, i, 324. 
TROWBRIDGE, A., on special castings. 1912, i, 522. 
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TRUBEY, GEORGE, elected member. 1915, i. 2. 
TrupsHaw, Haroitp Erneust, elected member. 1914, i. 4. 
-TrumBut, H. N., on gas-producer practice. 1920, ii. 340. 
TrumpER, THomAs WitL1AM Watwyn, elected member. 1919, i. 5. 
TRURAN, EDwarD, elected member. 1918, i. 6. 
TRUstEDT, O., on search foriron ore. 1912, ii. 447. 
TryoN, CLAUDE, elected member. 1913, ii. 5. 
Tryon, F. G., on fluctuations in coal production. 1920, ii, 342. 
Sa ee yp on separation of iron, chromium and aluminium. 19]1, i. 683, 
ii. 662. 
-TSCHERNOBAEFF, D., on heat-formation of silicates. 1912, i. 589. 
TscHERNOFF, D. K., obituary notice of. 192], ii. 326. 
work of. 1921, ii. 419: 
TscHISCHEWSKI, N.— 
Paper on “‘ The occurrence and influence of nitrogen on iron and steel.” 
1915, ii. 47 ; introduction, 47; methods of estimating nitrogen, 48; iron 
and nitrogen, 52; influence of carbon on the combination of nitrogen 
with iron, 59; manganese and nitrogen, 62; action of ammonia upon 
metallic manganese, 63; action of dry nitrogen upon manganese, 65 ; 
influence of silicon on the combination of iron and nitrogen, 67 ; influence 
of aluminium on the presence of nitrogen in steel, 73 ; influence of nitrogen 
on the mechanical properties of steel, 81.—Discussion : C, E. Stromeyer, 
98; W. H. Hatfield, 98; J. E. Stead, 99,103; Sir Robert Hadfield, 102 ; 
E. H. Saniter, 104; Arthur Cooper, 104.—Correspondence : A. Pourcel, 
105. 
Paper on “* The case-hardening of iron by boron.” 1917, i. 185. 
on influence of vanadium and titanium on nitrogen in iron alloys. 1916, 
li. 452. 
on iron-boron alloys. 1916, ii. 455; 1917, ii. 451. 
on iron-boron-nickel alloys. 1917, ii. 451. 
TscuiscHEWSKI, N., and N. ScHuLgryn— 
Paper on ‘‘ The determination of the line SE in the iron-carbon diagram 
by etching sections at high temperatures in vacuo.” 1917, i. 189; 
preparation of the specimens, 190; arrangement of the apparatus, 190 ; 
mode of operation, 192; preliminary experiments, 193; determination 
of the points on the line SE, 194.—Correspondence : H. C. H. Carpenter, 
199; H. M. Howe, 199; A. McCance, 200. 
TSCHITSCHIBABIN, A, E., on origin of petroleum. 1915, ii. 242. 
Tscuuqanrr, L., on colorimetric method for determination of iron. 1915, i. 
633. 
TsICHEVSKI, A., on methods of coal-mining in Russia. 1913, i, 572. 
Tussen, L., on gases in coal-mines. 1911, ii. 533. 
Tucan, F., on bauxite. 1913, i. 529. 
Tucker, A. E., on brazing of castiron. 1912, ii. 578. 
on growth of castiron. 1911, i. 240. 
on oxy-acetylene cutting. 1911, ii. 603. 
on welds. 1911, i. 117. 
Tuoxer, 8. A., on laboratory furnaces. 1917, ii. 466. 
on preparation, properties and composition of silundum. 1915, ii. 
228. : 
on production of alumina. 1913, ii. 528, 
T'uckwuLL, H. M. S., on the iron and steel industry of India. 1918, i. 558. 
~ elected member. 1914, ii. xxi. 
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TuLLooH, IT. G., on wearin guns. 1921, ii. 401. 
Tunaay, S., on acid-resisting iron. _ 1918, i. 544. 
Tuntson, R. R., on manufacture of alcohol. 1921, i. 389. 
Turrrr, C. A., on blast-furnace linings. 1913, ii. 576. 
on cleaning producer-gases. 1915, ii. 251. 
on equipment of iron ore mines, 1912, ii. 459, 460; 1913, ii. 516. 
on foundry of Canadian Locomotive Company. 1914, 1. 667. . 
on foundry patterns and moulding. 1912, 1. 519. 
on gas-engines. 1912,1. 484; 1913, i. 567. 
oniron-ore handling. 1911, ii. 487; 1912, i. 446, ii. 462; 1914, ii. 276. 
on iron-ore washing. 1915, ii. 223; 1917, 1. 447, ii. 464. 
on manufacture of shells. 1916, i. 353, 363, i1. 445. 
on mining iron ore. 1912, i. 444; 1915, ii. 223. 
on mining iron ore in Cuba. 1914, i. 581. 
on mining coal. 1912, i. 486. 
on use of coke-oven gas. 1912, ii. 492. 
on use of exhaust steam in ironworks. 1914, ii. 322. 
on use of structural steelin mining industries. 1914, ii. 307. 
TURNBULL, J. A., on winding-engines. 1914, ii. 310. 
TuRNBULL, N. K., on hot-galvanising. 1914, 1. 700. 
TURNBULL, R., on electric smelting of iron ore. 1918, 1. 495; 1919, i. 649. 
on electrodes. 1912, ii. 561. 
TURNBULL, WILLIAM Gover, elected member. 1920, ii. 5. 


Turner, F. M., JuN., on chemical and metallurgical technology of vanadium. 

1915, ii. 318. 

Turner, G., on bloom of Roman iron found at Corstopitum. 1912, i. 131. 
Turner, L. B., on elastic limit of iron and steel. 1911, ii. 613. 
TuRNER, T.— 

Paper: “ Note on some remains of early iron manufacture in Stafford- 
shire.” 1912, i. 203; introduction, 203; ancient forge at Little Aston, 
205; analysis of “ham-bone” from Little Aston, 206; investigation 
into method of manufacture of “ ham-bone,” 207.—Correspondence : 
Otto Vogel, 213. 


on bosh tuyeres. 1918, ii. 225. 
on carbon in iron and steel. 1921, i. 465. 
on case-hardening. 1914, i. 373. 
on cooling phenomena of cast iron. 1917, i. 393. 
on corrosion of iron. 1912, i. 592. 
on diffusion of carbon in iron. 1915, i. 269. 
on diffusion of metals. 1911, i. 671. 
on facts regarding carbon and iron. 1916, i. 338. 
on growth of castiron. 1911, i. 237. 
‘on hardening cracks in tool steel. 1921, i. 223. 
on Indian iron and steel of ancient origin. 1912, i. 185. 
on influence of carbon on the corrodibility of iron. 1912, i. 294. 
on influence of oxygen on some properties of pure iron. 1915, ii. 157. 
on influence of silicon on castiron. 1920, i. 739. 
on influence of temperature on carbon and pig iron. 1911, ii. 105. 
on the iron-silicon-carbon alloys. 1915, i. 303. 
on intercrystalline cement in metals and elastic limit. 1916, i. 201. 
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TurnNeER, T., on malleable cast iron. 1919, i. 660. 
on manufacture of coke. 1913, ii. 56. 
on mechanical relations of iron, vanadium and carbon. 1912, i. 231. 
on pearlite. 1916, ii. 235. 
on properties of refractory materials. 1917, i. 59. 
on reactions of the puddling process. 1913, i. 599. 
on relation between ball hardness and scleroscope hardness. 1918, ii. 79. 
on relations of carbon, chromium.-andiron. I911, i. 261. 
on relative corrodibilities of grey cast iron and steel. 1915, i. 364. 


on relation between cutting efficiency and hardness of tool steel. 1916, 
i. 108. 


on steel metallurgy. 1919, i. 194. 

on strain in castings. 1914, i. 702. 

on tests for refractory materials. 1918, ii. 122. 

on volatility of metals. 1914, i. 740. 

on volume changes in cast iron during cooling. 1911, i. 642; 1912, i. 555. 

on welds. 1911, i. 118. 

on work of U.S. National Research Council. 1919, i. 138. 
TurRNER, THOMAS HENRY, elected associate. 1921, i. 6. 
Turner, W. A., on estimation of vanadium. 1916, ii. 468. 
Turner, W. EK. 8., on British fireclays. 1921, ii. 340. 
TuRNOCK, JOHN Mryric, elected member. 1921, ii. 11. 
Turrin, F. T., on hand ball-hardness testing machine. 1915, ii. 308. 
TurQuanp, F. J., on detection of fire-damp in mines. 1914, ii. 312. 

on electric safety-lamps. 1914, i. 628. 
TURRENTINE, J. W., on application of ammonia. 1917, i. 316. 
TurTON, FRANK, elected member. 1912, 1. 4. 
TURTON, JOHN, obituary notice of. 1912, i. 418. 
Turton, JOHN ALBERT, elected member. 1912, 11. 7. 
Tusxker, H., on estimation of chromium in steel. 1915, i. 632. 
Turis, F. H., on estimation of phosphorus. 1913, ii. 700. 
Turwiier, C. C., on manufacture of cyanides from coal-gas. 1915, i. 516. 
TWEEDIE, THOMAS CHALMERS, elected associate. 1917, 1i. 5. 
Tweepy, A. M., on Schumacher briquetting process. 1914, i. 586. 
TWEEDY, GEORGE FREDERICK, elected member. 1917, i. 4. 
Twetvertress, W. H., on oil shale in Tasmania. 1913, i. 557. 

on petroleum in Tasmania, I911, i. 557. 

on tungsten mines of Tasmania. 1914, ii. 273. 
Twomey, T. J., on analysis of petroleum. 1915, ii. 335. 

on fractionation of paraffin oils. 1917, i. 324. 

on petroleum products. 1916, i. 318, ii. 406; 1917, i. 324. 
TwynamM, T., on development of the Talbot process. 1914, i. 91. 

on manufacture of open-hearth steel. 1912, ii. 117. 

on open-hearth furnaces. 1913, ii. 244. 

on production of synthetic nitric acid. 1917, i. 318. 

on steel metallurgy. 1919, i. 193. 

on sound steelingots. 1915, i. 73. 
Tyrur, P, M., on chain industry of Great Britain. 1921, i. 446. 

on ferro-manganese practice in Great Britain. 1920, ii. 344. 

on high-speed steel manufacture in Sheffield. 1921, i. 428. 
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- Tysunorr, VsEvoon, elected member. 1915, i. 2. 
Tyssowsk1, J., on internal combustion mine locomotives. 1913, ii. 567. 


U 
Ussetonp®, L., on refining petroleum. 1913, 11. 554. 
on sampling and analysis of gas. 1911, i. 668. 
Unppen, J. A., on coalin Illinois. 1912, ii. 485. 
‘on petroleum in Texas. 1912, ii. 498. 
Upuaue, A., on coal in Spitzbergen. 1912, ii. 481. 
on concentration of iron ore. 1912, i. 450. 
on iron ore in Norway. 1912, i. 432. 
Unpuauea, A. D., on progress of Swedish iron industry. 1915, i. 650. 
Upowis-Zrwsk1, H., on analysis of mangesite. 1915, i, 634. 
UEHLING, on blast-furnace operations. 1911, i. 580. 
Uratina, E. A., on carbon dioxide recorders. 1912, i. 460. 
on combustion of coal. 1911, i, 538. 
Unrutinea, F. F., on fuel economy. 1921, i. 381. 
Uatow, W. L., on manganese in New Brunswick. 1921, i. 371. 
on valuation of iron-ore mines. 1915, ii. 223. 
Us ter, J. L., on vanadium steel castings. 1918, i. 544. 
on vibratory tests on cast steel. 1915, ii. 307. 
elected member. 1912, ii. 7. 
ULLRICH, on magnetic concentration of iron ore. 1911, ii. 489. 
Umetesy, J. B., on manganiferous ores in the United States. 1918, ii. 432. 
on tunsgten deposits of Idaho. 1913, ii. 511. 
UNDERWOOD, C. N., on case-hardening practice. 1919, ii. 505. 
UnpDeERwoop, RicHarD GEORGE, elected member. 1916, ii. 2. 
Unaer, J. 8., on blast-furnace practice. 1912, ii. 522. 
on changes in open-hearth practice. 1912, ii. 554. 
on cooling of steel in ingot and other forms. 1918, ii. 272, 273. 
on influence of hot-deformation on qualities of steel. 1918, ii. 28. 
on influence of phosphorus in mild open-hearth steel. 1918, ii. 495, 
on influence of sulphur on strength of steel. 1916, i. 374. 
on piping and segregation. 1912, ii. 27, 564. 
on practice in rolling rails. 1916, ii. 438. 
on prevention of growth in grey cast iron. 1918, ii. 206. 
on standardisation of tests for refractory materials, 1918, ii. 127. 
on utilisation of waste heat from open-hearth furnaces. 1918, ii. 343. 
Unger, M., on electric hardening furnaces. 1913, ii. 637. 
on electric refining of steel. 1912, ii. 560. 
Unaer, P. O., on drawing of cold-rolled strip steel. 1914, ii. 348. 
Untanpn, H. L., on welding. 1919, ii. 513; 1920, ii. 376. 
UNTERHOSSEL, on coal-washing. 1911, ii. 538. 
Unwin, W. C., on Brinell and scratch test of hardness. 1920, i. 741. 
on definition of hardness. 1918, ii. 490. 
on determination of hardness. 1919, i. 684. 
on influence of elements on mechanical properties of steel. 1916, ii, 124. 
on notched-bar tests. 1919, ii. 518. 
speech at Dinner by. 1912, i. 397. 
Urson, W. L., on corrosion of iron in concrete 1911, ii. 653. * 
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Upton, ALFRED Ernest, elected member. 1917, ii. 5. 

Upton, Dovenas, obituary notice of. 1915, ii. 206, 

Upton, G. B., on a new fatigue-testing machine. 1913, i. 662. 
Uraaus, M., on estimation of volatile matter in coal. 1912, ii. 628. 


Urasorr, G. G., on poisonous gases from ferro-silicon. 1914, ii. 385; 1917, 
i. 416. 


Urz, WiittaM Harvey, elected member. -1914, i. 4. 


V 
VaAuLE, M., on mine drainage. 1915, i. 535. 
VALENTIN, E., on testing steel for motor cars. 1912, ii. 588. 
VALENTINE, 8., on constitution of the atom. 1921, ii. 414. 
VALENTINE, 8. G., on blowing engines. 1914, i. 640. 
Vatiat, R. W., on methods of mining iron ore. 1912, i. 445. 
VALLE, G. LA— ; 
Paper on “ The iron-ore deposits of Southern Italy and Sicily.” 1911, 
ii. 409 ; Messina deposits, 409 ; Calabrian deposits, 410. 
Van BARNEVELD, C. E., on iron-ore mining. 1913, ii. 517. 
Van Breser, P. T., on welding boiler tubes. 1920, ii. 377. 
Van Brunt, B., on stripping iron ore. 1916, i. 299. ° i 
Van Brunt, C., on estimation of titanium and chromium, 1914, ii, 394. 
Van Brusset, J. B., on electric-smelting of pig iron in Sweden. 1911, ii. 552. 
VANDELEUR, Henry MartTLry, elected member. 1919, i. 5. 
~ Van Dew Brock, J. A.— 
Paper on “ Effects of cold-working on the elastic properties of steel.” 
C.S.M., 1918, ix. 125. 
Vanppruoor, H., on Canadian iron and steel industry. 1916, i. 403. 
VAN DER STRAETEN, BARON FERNAND, elected member. 1914, i. 4. 
VANDERSTRICK, ALBERT, elected member. 1914, i. 4. 
VANDER -WILLINGEN, M. T., on calorimetry. 1914, ii. 284. 
VAN DER Wyck, J; R., on heat treatment of steel. 1918, i. 527. 
Van Deventer, J. H., on drop-forgings. 1916, ii. 436. 
on manufacture of Russian shells. 1916, i. 364. 
VAN GROENENDAEL, on coalin Holland. 1912, ii. 481. 
Van Hory, F. R., on gas and oilin Ohio. 1917, i. 327. 
Van Kuooster, H. S., on detection of cobalt. 1921, ii. 420. 
Van LANGENDONCK, C., on electric smelting of iron ore. 1914, ii. 323. 
on Italian steelworks. 1914, ii. 343. 
Van Nang, R. G., on rate of solution of metals in ferric salts. 1917, i. 422. 
Van Norpven, R. W.., on electric iron-smelting at Heroult. 1913, i. 627. 
Vaw Norruwicr, W. R., on fuel economy. 1921, i. 381. 
Van O’LinpA, F., on cupola practice. 1915, ii. 268. 
VAN ORSTRAND, C. E., on deepest mine shaft. 1920, 11. 337. 
Van Pett, G., on analysis of ores and slags. 1914, ii. 394. 
VARLEY, GILBERT, elected member. 1915, ii. 2. 
Varty, A., on handling iron ore. 1915, i. 494. 
VASARHELY, L., on analysis of iron ore. 1915, i. 633. 
VATTIER, C.— ‘ 
Paper on ‘“‘ The iron-ore resources of Chili.” 1912, 11.320 ; iron mines 
of Chili, 320; iron mines of Northern and Southern Chili, 323 ; Tarapaca 
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VarTTier, C. (continued)— 
province, 323; Antofagasta province, 324; Atacama province, 3275 
province of Coquimbo, 333; department of Serena, 333; iron mines of 
Tofo, 334; Huachalalume, 347; Aguas Buenas mines, 349 ; Santiago, 
353; general conditions favourable to the establishment of metallurgical 
works in Chili, 357; Prudhomme wood-fired blast-furnaces, 359. 
on iron ore in Chili. 1911, ii. 481. 
on manganese ore in Chili. 1911, ii. 482. 

Varttier, ©., and N. EcomcaraAr— 

Paper on “Iron ore resources in Chili.” 1913, ii. 416; introduction, 

416; province of Coquimbo, 419; iron ores in the Cristales district, 420 ; 
iron-ore mines in the Ovalle department, 423 ; province of Atacama, 425; 
department of Copiapo, 427; province of Atacama, 429; department of 
Chanaral, 430; iron ores of Carmen and Sierra Aspera, 4382; province of 
Antofagasta, 432. 


VauBeEL, W., on rusting ofiron. 1913, ii. 687. 
Vaucuatn, A. C., on anew form of drill. 1913, i. 653. 
Vauacuan, C., obituary notice of. 1911, i. 502. 
Vauauan, F. P., on electric welding. 1921, i. 445. 
Vauauan, H. H., on manufacture of munitions. 1919, ii. 509. 
Veatcu, A. C., on mining laws in Australia and New Zealand. 1912, ii. 577. 
on petroleum in United Kingdom. 1920, ii. 333. 
Vert, T., on ferro-magnetic compounds of manganese. 1912, i. 578. 
Veua, MANUEL, elected member. 1921, i. 5. 
VeLeutH, W., on an improved method of etching. 1921, ii. 411. 
VENABLE, F. P., on atomic weight of zirconium. 1917, ii. 356. 
VENABLES, LESLIE GOWARD, elected associate. 1921, i. 6. 
Venator, W., on oil-fired furnaces for foundries. 1912, ii. 543; 1913, ii. 599. 
VENCATACHALUM, MARCELA, elected member. 1911, ii. 11. 
VeENDL, A., on titaniferous iron ore in Hungary. 1913, ii. 498. 
Venton, Horacr Wri1raM, elected member. 1919, i. 5. 
VERDEAUX, F., on reheating of ingots. 1920, ii. 365. 
V®RDIPRE, CHARLES DB, elected member. 1918, ii. 4. 
VERDINNE, H., on manufacture of steel. 1920, ii. 360. 
VERNER, J., on explosions in collieries. 1911, ii. 534. 
on underground fires. 1911, ii. 535. 
VERNEUIL, A., on laboratory furnaces. 1912, ii. 616. 
Vernon, H. M., on industrial fatigue. 1919, ii. 544. 
Vernon, P. V., on power required for cutting steel. 1911, ii, 605. 
Vernon, R. D., on geology of coal. 1912, ii. 478. 
Verrer, H., on moulding cast-iron pipes. 1911, i. 600. 
on preparation of moulding sand. 1911, ii. 567. 
Veyret, L., on case-hardening. 1912, i. 545. 
on gases escaping from carburisers. 1912, ii. 382. 
on magnetic properties of dynamo sheets. 1912, ii. 382. 
Paper on “ Transformations of steel.” See Notuy, H. px, 
Vian, F. K., on chilled cast wheels. 1915, i. 612; 1917, ii. 442. 
Viaun, H., on casting under vacuum. 1912, ii. 547. : 
on welding and cutting. 1919, ii. 513; 1920, ii. 376. 
ViaTour, C. G., on gas-producers. I911, i. 560. 
Vicairn, Marin JuLEs ANDRE, elected member. 1911, i. 4. 
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Vicars, E. R. E., on coal in France. 1914, ii. 288. 
on mineral and iron trade industry of the Loire basin. 1912, ii. 633. 
VICKERS, GEOFFREY KEnNeETH, elected associate. 1921, ii. 12. 
VickErs, Tuomas, elected member. 1918, i. 6. 
Viz, G., on desulphurisation of iron and steel. 1920, ii. 358. 
VIERSCHILLING, A., on iron ore in Germany. 1911, i. 516. 
VIESOHN, on oil firing. 1920, li. 338. 
Vinwee, V., on torsion tests. 1914, ii. 370. 
Vianon, L., on composition of water-gas. 1913, ii. 559. 
on origin of petroleum. 1911, ii. 513; 1913, i. 551. 
Vicouroux, E., on effect of silicon on expansion and transformation points of 
low-carbon steel. 1913, ii. 682. 
Vitnace, Rowland, elected member. 1918, i: 6. 
Vituters, A., on estimation of manganese. 1914, ii. 394. 
Vintners, C., on electric resistance of steel rails. 1912, ii. 600. 
Vinoeraporr, A., on the iron-carbon diagram. 1914, i. 725. 
VINTERS, JOHN AvGustus, elected associate. 1917, i. 6. 
transferred to membership. 1921, i. 6. 
Vira, A., on estimation of sulphur. 1913, i. 691; 1920, ii. 396. 
VOELKEL, F., on moulding cast-iron pipes. 1911, i. 600. 
Voce, F. A., on briquetting of flue-dust. 1912, i. 451. 
on Schumacher briquetting process. 1914, i. 586. 
elected member. 1911, ii. 11. 
VoceL, J. L. F., on tungsten. 1919, i. 668; 1921, i. 467. 
elected member. 1918, i. 6. 
VoGceEL, O., on ancient iron industry of Bulgaria, 1915, i. 555. 
on corrosion of iron. 1920, i. 761. 
on early iron manufacture in Silesia. 1912, i. 213. 
Vocat, R., on influence of titanium on formation of pearlite. 1918, i. 547. 
on manufacture of ferro-cerium. 1919, i. 669. 
on tungsten nickel alloys. 1921, ii. 404. 
Voat, J. H. L., on electric smelting of iron ore. 1913, i. 594. 
on iron ore in Norway. 1913, i. 507; 1920, i. 670. 
on iron ore in Sweden. 1912, 11. 449. 
Vorsty, C., on electric driving of rolling-mills. 1914, ii. 345. 
Vorsty, J., on electrolytic production of chromium. 1911, i. 673. 
Votr, L., on explosives and blasting. 1912, ii. 510. 
VoOLLENBRUOK, O., on cupola practice. 1915, i. 559. 
Votimer, GEORGE FREDERICK, elected member, 1911, i. 4. 
Vom Baur, OC, H., on Craft’s induction furnace. - 1914, i. 680. 
on electric furnace in steel foundry practice. 1911, ii. 564. 
on electrodes. 1920, ii. 361. 
on the Rennerfelt electric furnace. 1916, ii. 431; 1917, ii. 407, 412. 
on the Réchling-Rodenhauser furnace. 1913, ii, 619. 
VonpDRACEK, R., on hardness of iron-carbon alloys. 1914, ii. 369. 
VoorHeES, Epwarp C., elected member. 1919, i. 5. 
Vooruess, S. 8., on protective coatings foriron, 1914, i. 738. 
Vorsacn, E., on mechanical charging of cupolas. 1913, 1i, 596. 
on new plant at Rédinghausen foundry. 1912, ii. 550. 
Vorzss, C. L., on extraction of gasoline from natural gas. 1921, i. 394. 
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Voris, F', T., on passivity of iron. 1912, ii. 614. 
VREELAND, G. W., on blast-furnace practice. 1916, ii. 417. 


WwW 


Waaaen, L., on coal ownership in German Austria. 1921, i. 383. 
WABANABI, SABURO, elected member. 1919, i. 6. 
WADDELL, J., on estimation of titanium. 1920, i. 763. 


Wanvpett, J. A. L., on high-alloy steel for bridge construction. 1915, i. 610; 
1920, ii. 387. 
on use of nickel steels for constructional work. 1916, i. 378. 
Wank, A., on nature and orgin of petroleum. 1913, 11. 551. 
on petroleum in Papua. 1915, ii. 245. 
on petroleum in Mexico. ‘1915, ii. 245. 
on petroleum in New Guinea. 1915, 1. 523. 
on petroleum in South Australia. 1916, i. 317. 
WADDINGTON, on carburisation of steel during casting. 1921, i. 436. 
Wanbuam, Hpwarp, obituary notice of. 1913, ii. 482. 
Wan.tetcn, F. A., on oil shales. 1918, ii. 457. 
Waop.etcn, F. R., on purchase of fuel by analysis 1914, ii. 286; 1915, 1. 505. 
on recovery of coal by-products. 1915, ii. 238. 
WanvswortH, J. M., on distillation of petroleum. 1920, ii. 337. 
Waaener, A., on tests of coke. 1913, 11. 548; 1914, ii. 291. 
Wacenmann, K., on electric conductivity of liquid iron and alloys. 1914, ii. 
377; 1915, i. 617. 
Waaaaman, W. H., on utilisation of basic slags. 1913, 11. 626. 
Waaconnmr, CO. W., on influence of temperature on magnetic properties of iron. 
1911, i. 659. 
on tensile and magnetic properties of iron-carbon alloys. 1912, ii. 596. 
WAGNER, on by-product coke-ovens. 1912, i. 471. 
‘on cleaning blast-furnace gases. 1914, i. 642. 
Wacnerr, A., on effect of temperature and moisture of air on working of the 
blast-furnace. 1921, i. 402. 
Wagner, I’. H., on coal-gas residual. 1915, i. 517; 1916, ii. 402. 
on Feld gas washer. 1913, ii. 580. 
Waaner, H. A., on uses of petroleum. 1911, ii. 518. 
Waaener, J., on microstructure of phosphoric mild steel. 1917, ii. 446. 
on use of tar in basic linings, 1914, ii. 283; 1916, i. 348, 
Waener, P. A., on corundum. 1919, i. 628. 
on South African iron industry. 1919, i. 652. 
Waay, K. W., on perforated casing in oil-wells. 1920, ii. 337. 
Waut, A., on estimation of volatile matter in coal. 1912, ii. 628. 
Waut, W. A., on meteorites. I911, i. 525. 
WAULBERG, CARL Gustav, obituary notice of. 1915, i. 465. 
Warpner, C. W., on calorimeters for gas testng. 1915, i: 508. 
on pyrometry. 1919, ii. 468. 
on standard scale of temperature. .1920, i. 688. 
Wain, K. B., on devastated coal-fields. 1920, ii. 324. 
Warr, J., on heat-treatment of steel. 1920, i. 734. 
elected member. 1919, ii. 4. 
WAIZENEGGER, F,, on hardness testing. 1921, ii. 400. 
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Warr, H. H., obituary notice of. 1911, i. 502. : 
Wake ay, H. T., on corrugation of tramway rails. 1913, i. 666, 
Waximizu, T., on meteorites. 1913, i. 519. 
Waktery, Henry Weston, elected associate. 1921, ii. 12. 
Watsrecker, W., on shaft sinking. 1911, i. 564. 
Wa tp, H., on influence of cold working. 1915, i. 598. 
Wavpron, F. A., on munitions contracts and their financing. 1917, ii. 428, 
Watss, H. E., on specific heat of Californian petroleum. 1914, ii. 301. 
Watus, Ropert JAmns, elected member. 1912, ii. 7. 
Watrorp, KE. A., on iron ore in England. 1918, i. 470. 
WALKER, C. R., on basic slag works at Nova Scotia. 1912, ii. 559. 
Waker, Epwin, elected member. 1919, i. 6. 
Watker, F., on alloy tool steel. 1912, ii. 576. 

on case-hardening. 1913, ii. 637. 

on hardening temperatures of tool steel. 1912, i. 550. 

on hardness testing. 1913, ii. 658. 

on heat-treatment of tool steel. 1913, ii. 641. 
Watker, G. Buaks, on by-product coke-oven practice. 1918, i. 482. 

on compressed air in collieries. 1913, i. 571. 

on coke-oven gases. 1911, i. 551. 

on shaft sinking. 1917, i. 330. 
Wanker, G. F., on equipment of collieries. 1913, ii. 565. 

on use of coke-oven gas. 1913, ii. 550. 
WALKER, JOHN Exper, elected member. 1916, ii. 2. 
Watker, L. V., on laboratory furnaces 1912, ii. 616. 

_ on prevention of corrosion. 1912, ii. 609 ; 1913, ii. 691. 

Waker, P. H., on corrosion of iron. 1913, ii. 687; 1914, i. 738. 

on laboratory equipment. 1912, i. 607. 
Wa ker, 8. F., on cleaning of coke-oven gas. 1913, i. 549. 

on electricity in mines. 1911, 1. 566; 1913, i. 570, 

on shaft sinking. 1914, i. 621. 

on winding equipment. 1911, 1. 568. 
Waker, T. L., on estimation of nickel. 1916, i. 401. 

on a new nickel arsenide (Temiskamite). 1914, ii. 272. 

on occurrences and use of molybdenum ores. 1912, i. 441. 

on tungsten ore in New Brunswick. 1912, ii. 457. 
Waker, W., on methods of working coal. 1912, ii. 511, 
Waker, W. D., on electric steel furnaces. 1917, i. 358, 365. 
Waker, W. H., on corrosion of iron and steel. 1911, ii. 649; 1912, ii. 612; 

1913, ii. 690 ; 1916, ii. 463; 1921, i. 469. 

on estimation of oxygen iniron. 1912, ii. 621; 1913, ii. 698. 

on structure of galvanised iron. 1912, ii. 606. 
Waker, Wimi1am Hvuarnn, obituary notice of. 1913, 1. 492. 
Waker, W. J., on effect of transverse pressure on magnetic properties of iron. 

1915, ii. 317. 

Waker, W. R., on a duplex process. 1912, ii. 558. 

on manufacture of high-grade steel in the elecric furnace. 1912, ii. 560. 
Watt, C. H., on annealing muffles, 1913, i. 645. 

on manufacture of tubes. 1913, i. 651; ii. 646. 
Wattace, A. J., on cleaning producer-gases. 1915, ii. 251. 
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Wattace>H, V., on manganese ore in Lower California, 1911, ii. 482. 
on petroleum in Texas. 1911, ii. 516. 
Wawacr, (Miss) Janet ADAM, elected member. 1920, i., 6. 
Wauiacer, W. M., on whirling speed of shafts. 1916, ii. 450. 
Watxaon, R., on magnetic susceptibility of ferric oxide. 1914, 11. 378. 
on thermal analysis of clay. 1913, ii. 525. 
Wauason, H., on heat of combustion of graphite. 1913, ii. 529. 
Wattvow, E., on constitution of martensite. 1918, ii. 502. 
on Reichert’s microscope. 1920, i. 758, ii. 392. 
Watuicus, A., on ironworks at Miilheim-Ruhr. 1912, ii. 556. 
Wa in, C. E., on by-product coke-ovens. 1920, ii. 330. 
elected member. 1920, i. 6. 
Wats, J. W., on use of kerosene in gasoline engines. 1917, ii. 377. 
WALuis, WILLIAM BALLANTYNE, elected member. 1921, i. 5. 
Watuis-Jonss, R. lige on welds. 1911, 1. 122. 
Watmstry, Ben, elected member. 1921, 11. 11. 
WatsuH, CHARLES JOHN, elected member: 1912, ii. 7. 


Watsu, E. T., on importance of intelligent inspection in munitions manufac- 
ture. 1917, ii, 428. 
WaALTENBERG, R. G., on duralumin. 1920, i. 755. 
on finishing temperatures of steel rails. 1914, ii. 347. 
on melting-points of metals. 1913, ii. 695. 
Watrter, B., on dry air-blast. 1912, ii. 523. 
Water, ©. M., on furnaces for heat-treatment of steel. 1914, i. 690. 
elected member. 1918, ii. 4. 
Water, R., on thermal reactions of silicon. 1921, ii. 415. 
Watters, ARNOLD, elected member. 1921, i. 5. 
Watters, H. E., on estimation of chromium in iron and steel. 1914, ii. 392. 
WattHeEn, J. G., on internal-combustion engines. 1915, i. 529. 
Wa tt, V., on coal washing. I9I1, ii. 538. 
Watton, JoHn PEaARs, obituary notice of. 1915, i. 465. 
Watton, JOHN SPILMAN, elected associate. 1920, i. 7. 
Watton, T., on methods of working coal-mines. 1913, i. 572. 
Watton, Witt1AmM Henri Durour, elected member. 1920, i. 6. 
WANAMAKER, K., on welding. 1918, ii. 486. 
Wane, Cumne-Fv, on Chinese blast-furnaces. 1912, 1. 504. 
elected member. 1917, i. 4. 
Wane, C. F., on iron ores in Korea. 1918, i. 471. 
Wana, C. 'T., on charging iron in a blast-furnace. 1919, i. 649. 
Wane, C. Y., on Chinese ironworks. 1918, i. 496. 
on iron ore in China. 1917, ii. 340. 
Wana, Hast, elected member. 1920, i. 6. 
Warp, D. L., on measurement of blast-furnace gases, 1921, i. 398. 
Warp, Josupn, elected member. 1912, ii. 7. 
Warp, H. O., on analysis of high-speed steel. 1920, ii. 397. 
Warp, T. H., on repairing factory chimneys. 1917, i. 308. 
Warp, W. A., on coke-ovens construction. 1920, ii. 329. 
Warpte, A., on moulding machines. 1918, ii. 469; 1921, ii. 371.. 
WarrinLp, FrepericK P., elected member, 1914, ii. xxi. 


Warina, I. M., on transverse fissures in rails. 1919, ii. 526. 
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Wark, N. J., on solubility of carbides in iron. 1912, i. 580, 586. 
Warocgun, Raout, elected member. 1914, i. 4. 
Warren, H. M., on preparation of anthracite coal. 1916, i. 327. 
WarrIner, J. B., on working coal. 1917, i. 332. 
Wasusurn, C. W., on economics of petroleum working. 1915, i. 526. 
on occurrence of chlorides in waters from oil-wells. 1914, i. 609. 
on origin of petroleum. 1915, i. 519. 
on petroleum in the United States. 1915, ii. 244. 
WATANABE, SABURO, elected member. 1919, ii. 5. 
WatrERHOUSE, G. B., on the duplex process. 1917, i. 362. 
on influence of thickness on tensile tests. 1916, ii. 447. 
on production of titanium steel. 1912, ii. 555. 
on properties and uses of ferro-titanium. 1911, ii. 625. 


Waters, C. E., on gasoline gas generator for sulphur determinations, 


i. 749. 
Warktn, H., on pyrometry. . 1918, i. 481. 
Warxrins, A. E., on petroleum in New Zealand. 1914, i. 613. 
Warstns, D. N., on burner for blast-furnace gas. 1920, ii. 340. 


Warkins, J. A., on conservation of health in steelworks. 1917, i. 370. 


Watkins, J. H., on bauxite. 1915, ii. 226. 

on manganese ore in the United States. 1916, ii. 379. 
Warson, D., moulding-machine designed by. 1916, ii. 425. 
Watson, F. W., on removal of rust from iron plates. 1917, ii. 461. 
Watson, J., on methods of working in collieries. 1911, ii. 530. 

on steel foundry practice. 1918, i. 503. 
Watson, Ropert Henperson, elected member. 1911, i. 4. 
Watson, T. L., on crystallography of manganese ores. 1919, i. 623. 

on meteorites. 1914, i. 579. 

on titanium deposits of Virginia. 1915, i. 489. 
Watson, W., on petrol substitutes. 1915, i. 525, 


1914, 


Warrers, T. C., on estimation of manganese. I911, ii. 657; 1912, ii. 620. 


Warts, A. 8., on failure of fireclay refractories. 1921, i. 378. 
Warts, H. F., on estimation of tungsten. I911, i. 664. 


Warts, O. P.,-on corrosion of iron. 1912, ii. 610; 1913, ii. 688; 1921, i. 469. 


on corrosion of metals by acids. 1919, i. 698. 

on electric arc laboratory furnace. 1916, ii. 467. 

on electrolytic iron. 1915, 1. 623. 

on rapid nickel-plating. 1917, 11. 430. 

on rusting of rails. 1919, ii. 534. 
Warts, T. G., on by-product coke-ovens in Wales, 191, i. 515. 
Waxsom, C. E., on Jeffrey-Drennen coal-cutter. 1914, i. 624. 
Way. A. B., on hydrogen-sulphide in gas. 1915, i. 636. 
Way, H. W. L., on petroleum in China. 1916, ii. 405. 


Woowrszewskt, H., on estimation of chromium in chrome-tungsten steel. 


1911, i, 683. 
Weaver, ©. E., on petroleum in the United States. 1915, ii. 244. 


Wraver, #. B., on estimation of sulphur in gaseous fuels. 1913, ii. 709. 


Weaver, WILLIAM GuorGe, elected member, 1919, ii. 5. 
Weep, Charnnce Lustin ALBERT, elected member. 1921, i. 5. 
Wess, Ernest Hatiock, elected member. 1918, 1. 6. 
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Wess, J. J., on small steel ingots. 1920, ii. 364. 
Wess, James S., elected member. 1913, ii. 5. 
Wesser, RB. G., on influence of heat-treatment on magnetic properties of iron. 
and steel. 1915, i. 615. 
Weber, F. C., on chilled car-wheels. 1913, 11. 608. 
Weser, K. A., on iron orein Hungary. 1914, ii. 267. 
on methods of iron-ore mining. 1914, ii. 276. 
Weser, W., on petroleum in Russia. 1913, i. 553. 
Wessrter, C., on pressure of fluidiron in moulds. 1920, 11. 30a: 
Wesster, C. G., obituary notice of. 1911, i. 502. 
WesstER, FREDERICK, elected member. 1917, i. 4. 
Wesster, W. R., on effects of elements on iron and steel. 1921, 1. 434. 
on cold-working and physical properties of metals. 1912, ii. 373. 
on specifications for steel. 1916, ii. 451. 
Wesster, W. W., on heat-treatment of chain cables. 1917, i. 385. 
WEDEKIND, E., on ferro-magnetic compounds of manganese. 1912, i. 578. 
on magnetic properties of metal compounds. 1912, i. 577. 
Wepewoon, G. A.— 


Paper on “ Stress-strain loops for steel in the cyclic state.” See 
Smiru, J.-H. 


‘Wenks, H. B., on preservation of iron. 1920, i. 759. 

Werks, H. W., on smoke abatement. 1912, ii. 477. 

Weeks, W.S., on mine surveying. 1914, ii. 275; 1915, i. 491. 

Weae tin, G., on estimation of vanadium. 1914, i. 745. 

WeceEmann, C. H., on coalin Wyoming. 1914, i. 602. 
on natural-gas in the United States. 1916, i. 321; 1917, i. 327. 
on petroleum in the United States. I911, ii. 516; 1912, ii. 498; 1916, 

Tol 73-1920; 11. 332. 

on structure of Oklahoma gas-field. 1916, i. 321. 

Weipter, M., on German blast-furnaces. 1918, ii. 465. 

Wetup, C. R., on power from coke-oven gas. 1920, ii. 331. 

Wet, H., on separation of nickel and cobalt. 1911, i. 687. 

Wet, J. A., on gas-producers. 1912, i. 482; 1914, ii. 303. 

WerLuer, P., on German electric steel works. 1911, i. 627. 
on segregation in rails. 1913, ii. 671. 

Weintrave, E., on boron alloys. 1914, i. 726. 

Werntravs, E. W., on preparation and properties of “ Fibrox.” 1915, ii. 228. 

Weir, WILLIAM, obituary notice of. 1913, ii. 483. 

Wess, on the “ pick-quick ” coal-cutting machine. 1913, ii. 566. 
on signalling in collieries. 1911, i. 575, 

Wuisn, J., on estimation of molybdenum. 1912, ii. 624. 

WEISGERBER, F’,, on annealing of steel castings. 1921, i. 440. 

ey A,, on briquetting of iron ores and flue-dust. 1912, ii. 465; 1913, 

1. 525. 

Wuiss, F. E., on formation of coal, 1911, ii. 506. 

Weiss, H. F., on preservation of mine timber, 1913, ii. 564. 

Wriss; J. G., on case-hardening of shafting. 1914, i. 689. 

Wuiss, L., on temperature of formation of titanium dioxide. 1912, i. 590. ; 

Wuiss, P., on magnetic properties of nickel and cobalt alloys. 1912,ii. 382, 599, 
elected member. 1914, ii. xxi. 
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WeissenBere, B., on cupola blowers. 1914, i. 657. 
on roll-draughting. 1912, i. 530. 
Weisser, F., on determination of ash in coal and coke. 1915, i. 635. 
WEISSGERBER, R., on tar for furnace construction. 1913, i. 620. 
WeIssnzr, F., on estimation of ash in coal. 1912, ii. 628. 
SG ead R. F., on comparative efficiency of metallurgical furnaces. 1915, 
ii. j 
on fuel economy in furnace practice. 1915, ii. 279. 
Weirzenkxorn, Joseru W., elected member. 1915, i. 2. 
Wetcu, J. D., on shaft sinking in collieries. 1913, i. 568. 
Wexp, C. M., on iron ore in China. 1913, i. 508; 1914, i. 573. 
on iron ore in Cuba. 1919, i. 621. 
on uses of manganese. 1920, ii. 345. 
WeEtpry, W. A., on shaft sinking. 1911, i. 564; 1914, i. 621. 
We LES, E. R., on pulverised coal. 1920, i. 689. 
WELLMAN, S. T., on history of Bessemer process. 1913, i. 630. 
obituary notice of. 1919, ii. 456. 
We ts, A. A., on manufacture of gasoline from petroleum. 1916, i. 319. 
Wet ts, A. E., on smoke abatement. 1918, i. 481. 
We ts, F. O., on gauges and small tools. 1917, ii. 428. 
WELLS, GroRGE WILLIAM, elected member. 1919, i. 6. 
Wetts, R. C., on brannerite. 1920, i. 675. 
on chemistry of ore deposition. 1916, i. 288. 
on estimation of titanium. 1911, ii. 663. 
Wetts, W. H., on heat-losses in electric furnaces. 1916, i. 347. 
WELTER, JEAN C., elected member. 1914, ii. xxi. 
WemurnGer, J. R., on galvanising. 1921, i. 449. 
Wencstutus, A., on analysis of coal. 1913, i. 695. 
on calorific value of fuels. 1912, ii. 472. 
on estimation ofiron. 1912, 1. 608. 
Wernvecorn, B. A., on iron ore in Servia. 1912, ii. 449. 
WENDEL, F. px, on iron ore deposits of France. 1921, ii. 56. 
address by. 1921, ii. 1. 
WENDELL, G. V., on pyrometry. 1920, i. 688. 
WENDRINER, on haulage in collieries. 1912, i. 488. 
WernnMann, A., on estimation of sulphur and carbon. 1912, 1. 604. 
Wentworrtn, FI, H., on foundry fires, 1917, i. 359. 
Wentworrn, H. A., on concentration of ore. 1912, ii. 463. 
on magnetic separation of iron ore. 1911, i. 533. 
' Wentz, J. A., on mine surveying. 1912, 1. 491. 
Weprmr, G. W., on tungsten deposits of Bolivia. 1914, ii. 273. 
WercKMEeISTER, C., on rolling-mills for axles. 1912, ii. 571. 
' Werner, A,, on linear expansion of metals. 1913, 11. 650. 
Werner, S. W., on defects in steel ingots. 1918, ii. 478. 
Wrenicke, F., on firebricks. 1913, i. 527; 1920, i. 683. 
Wescort, G. F., on rust-proof coating. 1917, 1. 418. 
WESSELMANN, J.,.on composition of blast-furnace gases in relation to furnace 
_ working. 1914, ii. 320. 
Wesson, C. M., on steel castings for ordnance construction. 1918, i. 504, 
Wesson, WuLL1AM, elected member. 1920, il. 6. 
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West, A., on blast-furnace gas-engines. 1913, ii. 563. 
on gas-driven blowing engines. 1915, ii. 260. 
on power of blast-furnaces. 1913, ii. 579. 
West, C. J., on electric furnace practice. 1920, 1. 718. 
West, F. J., on manufacture of coal-gas. 1921, i. 595. 
West, Guorce Purr, elected member, 1921, i. 5. 
West, J., on distillation of coal. 1918, i. 484. 
on firebricks. 1916, ii. 388. 
on use of sulphate of ammonia as a fertiliser. 1914, 11, 294. 
West, J. G., on blast-furnace construction. 1918, ii. 461. 
on sintering of flue-dust. 1913, i. 526, 
West, P. C. H., on production of metallic tungsten. 1915, i. 633. 
West, R. H., on steel foundry, practice. 1917, i. 355. 
,West, T. D., on chilled castings. 1912, i. 521, 522. 
on cupola construction. 1911, 1. 591. 
on foundry patterns and moulding. I911, i. 599. 
on gas cavities in castings. 1911, 11. 571; 1912, 1. 522. 
on test-bars for chillable iron. 1912, ii. 382. 
Wezstr, W.— 
Papers on “The corrosion of nickel, chromium and nickel-chromium 
steels.” See Frimnp, J. N. 
Paper on “‘ The mechanism of corrosion.” See Frrenp, J. N. 
West, WALTER, elected member. 1915, i. 2. 
Westcott, B. N., on power requirements of rolling-mills. 1912, 1. 530. 
WESTERMANN, on electric equipment of collieries. 1911, ii. 528. 
Wesrcartu, G. W., on wire ropes. 1921, i. 447. 
West@ate, L. G., on iron ore in Montana. 1921, i. 374. 
Wersre@RrEn, ARNE— ‘ 
Paper on “ Roentgen spectrographic investigations of iron and steel.” 
1921, i. 303; the theory of crystal investigations according to Debye and 
Scherrer, 303; experimental methods, 306; crystal structure of iron 
modifications, 309; crystal structure of steel in hardened state, 319 3” 
summary, 324.—Discussion: Sir W. Bragg, 326; J. O. Arnold, 328; 
W. Rosenhain, 329; Sir Robert Hadfield, Bt., 331; C. A. Edwards, 332 ; 
I. C. Thompson, 332; A. F. Hallimond, 334.—Correspondence : Dr. A. 
Westgren (reply), 335. 
on crystalline structure. 1921, ii, 412. 
on slip interference theory of hardening. 1921, ii. 414. 
Wuston, HE. M., on best steel for bars for rock-drills. 1916, i. 361. 
Werraaver, A., on torsion tests. 1914, ii. 370. 
Werticu, H., on iron-ore handling at Elba. L911, ii. 486. 
on transport appliances in German foundries. 1914, i. 666. h 
Werze., K., on corrosion of iron and steel. 1915, ii. 8325; 1917, i. 417; 1918, ep 
ii. 505. 
on measurement of temperature, 1921, ii, 384, 
Wevt, F., on case-hardening of iron, 1911, i. 628, 
Weymours, OC. R., on design of chimneys. 1920, ii. 477. 
on measurement of natural-gas. 1913, i. 561. 
on uses of petroleum, 1911, ii. 518. 
Wuymours, T. R., on transport and storage of natural-gas. 1912, i. 478. 
Wuatey, W., on coal-handling, 1911, i. 578. 
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Wuarron, Epwarp, elected member. 1921, i. 5. 
Wuarton, W. H., on reversing valves. 1921, ii. 374. 
Wueatiey, H., on power requirements of rolling-mills. 1912, ii. 569. 
Wueattey, H. B., on history of charcoal iron manufacture. ° 1913, ii. 588. 
Wueaton, E. A., on basic open-hearth practice. 1921, i. 419. 
WHEELER, A. 8., on melting-points of metals. 1912, ii. 607. 
WHEELER, B. P., on pre-melting of ferro-alloys. 1916, ii. 431; 1917, i. 363. 
WHEELER, E., on semi-steel. 1921, i. 413. 
Wueeter, H. A., on petroleum in Illinois. 1911, ii. 515; 1914, ii. 299. 
WueEeE ter, H. E., on nitrogen in steel. 1921, i. 464. 
WHEELER, R. V., on composition of coal. 1911, i. 542, ii. 506; 1914, i. 597. 
on constitution of coal. 1918, ii. 449. 
on oxidation of coal. 1919, i. 638. 
on oxygen in coal. 1921, ii. 349. 
on sulphurin coal. 1921, ii. 348. 
WHEELWRIGHT, THOMAS STEWART, elected member. 1911, i. 4. 
Wuaerry, . T., on crystallography of manganese ore. 1919, i. 623. 
on uranium ore in Pennsylvania. 1915, i. 489. 
Wuicuam, W., on fuel economy in the manufacture of steel. 1914, i. 672. 
Wuitpin, W. G., on mining thick coal-seams of steep pitch. 1915, i. 534. 
Waite, ADoLPH Swain, obituary notice of. 1915, i. 465. 
Wate, J. M., elected Vice-President. 1912, ii. 4. 
WHINERY, 8., on iron ore in Tennessee and Kentucky. 1913, i. 514. 
‘Waurerte, G. C., on mill scale as a cause of corrosion. 1912, ii. 609. 
Wuierte, M. C., on mill scale as a cause of corrosion. 1912, ii. 609. 
Wurerte, N. D., on corrosion of metals by acids. 1919, i. 698. 
Wurerte, R. 8., on pyrometry. 1911, i. 537; ii. 503; 1913, i. 531; 1918, i. 
481; 1921, ii. 384. 
on prevention of hardening cracks in tool steel. 1921, i. 222. 
on use of pyrometers. 1913, ii. 532. 
Wuiraker, Dovatas, elected member. 1913, ii. 5. 
Warraker, M. C., on coke by-products. 1917, ii. 370. 
Wuiraker, W. A., on petroleum in the United States. 1918, ii. 455. 
Wuirs, A. E., on alloy steel. 1921, ii. 405. 
on briquetting iron ore. 1911, i. 533. 
on effect of sulphur in castings. 1920, i. 740. 
on properties of boiler tubes. 1921, 1. 461. 
on recrystallisation of boiler tubes. 1916, ii. 450. 
on the “Step” process. 1912, i. 533. 
Wuits, A. H., on heat-treatment of steel. 1916, i. 359. 
on weathering of gas coals. 1917, i. 308. 
Wuirs, (. A., on microscopic analysis of steel. 1913, i. 676, ii. 676. 
Wuirs, D., on origin of coal. 1914, ii. 287; 1915, i. 505. 
on origin. of petroleum. 1915, i. 518. 
on search for petroleum. 1920, ii. 332. 
Wuirs, EH. E., on borehole surveying. 1913, i. 520. 
on valuation of iron ore mines. 1914, ii. 277. 
Wuirtt, E. H., on autogenous welding. 1912, i. 552. 
Wuirn, Frank Butter Howaprp, elected member. 1920, 11. 6. 
Wuirtn, G. A., on manufacture of steel sheets for galvanising. 1919, ii, 502. 
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Wuirn, G. R., on electrolytic corrosion. 1912, i. 594. 

on coalin Brazil. 1916, 1. 311. 

on deepest mine shaft. 1920, ii. 337. 

on sulphur in coal. 1920, i. 691. 
Wuire, JAMES, obituary notice of. 1912, i. 419. 
Wun, J. W., on aerial ropeways. 1915, ii. 255. 
Wutrr, MAunsEL, obituary notice of. 1912, ii. 435. : 
Wurre, W., on the iron-carbon system. 1912, i. 585. 
Wuirn, Str WittraAm Henry, K.C.B., F.R.S., obituary notice of. 1913, — 

i. 492. 

Wuirn, W. P., on calorimetry. 1911, ii. 501; 1920, i. 685. 

on fusion point of nickel. 1921, 11.415. 

on. potentiometers. 1920, i. 687. 

on pyrometry. 1916, ii. 393. 

on, specific heats of silicon compounds at high temperature. 1917, i. 416. 
Wurrrrorp, J. F., on oxy-acetylene welding in boiler work. 1914, ii. 360. 
WuirrneEaD, R. H.,; on coal-dust experiments. 1911, 1i. 534. 
WHITEHOUSE, BENJAMIN, obituary notice of. 1913, 1. 493. 
WuirrLaw, D., on casting temperature. 1913, 11. 597. 
WuirtrLry, J. H.— 

Puper on “‘ Effect of cold work on the divorce of pearlite.” 1918, 1. 353 ; 
introduction, 353; comparison with tempered steels, 358; possible 
explanations, 359; summary, 361.—Discussion : W. Rosenhain, 362 ; 
C. H. Desch, 362.—Correspondence: J. E. Stead, 363; J. H. Whiteley 
(reply), 363. 

Paper: ‘Note on the warping of steel through repeated quenching.” 
1918, ii. 211.—Discussion: J. E. Stead, 215. 

Paper on “‘ The distribution of phosphorus in steel between the points Ac1 
and Ac3.” 1929, 1. 359 ; description of materials used and method of etching, 
360; diffusion of carbon between the points Acl and Ac3, 362; diffusion 
of phosphorus between the points Acl and Ac3, 362; evidence showing 
that the diffusion effect is due to phosphorus, 370; distribution of the 
phosphorus between the two phases, 375; formation of a reticulated or 
cellular structure due to phosphorus, 377 ; microghost lines in steel plates, 
summary, 381.—Discussion: J.°E. Stead, 383; F. C. Thompson, 383 ; 
J. HK, Stead, 384; H. Wrighton, 384.—Correspondence: W. H. Hatfield, 
385; J. H. Whiteley (reply), 386. 

Paper on “ Experiments on the deoxidation of steel with hydrogen.” 
1920, ii. 143; tests for iron oxide and sulphide, 145; experiments with 
pieces $in. thick, 147; deoxidation in the presence of carbon, 153.— 
Correspondence : H. Le Chatelier, 157; J. H. Whiteley (reply), 157. 

Paper on “ Cupric etching effects produced by phosphorus and oxygen 
in iron.” 1921, i. 277; experiments on the uneven distribution of phos- 
phorus, 281; experiments in the uneven distribution of oxygen, 284; 
summary, 288.—Discussion : 290.—Correspondence : 294. 

Paper on “The Eggertz test for combined carbon in steel.” (€.S.M., 
1917, viii. 1; introduction, 1; Part I: Method for the estimation of small 
amounts of carbon dioxide, 2; Part Il: Estimation of the carbon com- _ 
pounds contained in the gases given off in the Eggertz tests, 8; Part Ill: 
The Eggertz test, 21; Part IV: The correlation of the Brinell test and the 
colour carbons, 80, 
on blast-furnace and cupola slags. 1921, i. 126, 
on constituents of steel. 192], ii. 138. 


on defects in electro-depositediron. 1920, i. 339. 
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Wuirexey, J. H., on detection of strain in steel by reaction with nitric acid, 
1918, ii. 498, 


on Eggertz method of carbon estimation. 1917, ii. 463. 

on estimation of sulphur in iron and steel. 1914, ii. 391; 1921, i. 339. 

on inclusions in steel and ferrite lines. 1918, i. 294. 

on intercrystalline fracture in mild steel. 1920, ii. 36. 

on macro-etching and macro-printing. 1919, i. 288. 

on metallographic test of steel. 1915, i. 620. 

on nickel-chrome steels. 1919, ii. 399. 

on non-metallic inclusions in steel. 1918, i. 293. 

on oxygen iniron, 1921, i. 295. 

on slag in the open-hearth process. 1920, i. 308. 

on steel-ingot defects. 1917, i. 102. 

on structure of chromium steels. 1920, i. 523. 

on welding-up of blowholes in ingots. 1921, i. 48. 

elected member. 1917, i. 4. 

awarded Carnegie Research grant. 1916, i. 28; 1917, i. 35. 
Wuirttey, J. H., and A. F, Hattrimonp— 

Paper on “* The acid hearth and slag.” 1919, i. 199; Part I: Micro- 
structure and mineral composition of acid slags, 199; minerals occurring 
in acid slags, 202; description of microstructure of slags, 206; ternary 
diagram, FeO-MnO,-SiO,, 209; slags containing lime, 213; structure of 
reheated acid slags, 213; structure of quickly cooled slag samples, 214 ; 
Part IL: The acid hearth, 216; Part III: The molten slag, 223 ; summary, 
240.—Discussion : E. H. Saniter, 243; F. Rogers, 243; A. McCance, 244 ; 
J. E. Stead, 245.—Correspondence : H. M. Howe, 246; J. EK. Fletcher, 247 ; 
B. Yaneske, 250; J. H. Whiteley and A. F. Hallimond (reply), 251. 

Paper on “ The action of iron-oxides upon the acid furnace structure.” 
1919, ii. 159 ; note on the microstructure of melts containing silica and the 
oxide of iron, 175; description of microsections, 176; solubility of ferric 
oxide in solid fayalite, 179.—Discussion : Cosmo Johns, 180; J. E. Stead, 
180; H. Louis, 180; E. H. Saniter, 181; W.H. Hatfield, 181; W. Savage, 
181; C. Benedicks, 182; A. F. Hallimond (reply), 182; J, H. Whiteley 
(reply), 183.—Correspondence : H. Le Chatelier, 183; B. Yaneske, 185; 
dps rey, and A. F. Hallimond (reply), 185. 

Paper on ‘‘ The chemical detection of strain in iron and steel by their 
reaction with nitric acid.” C.$.M., 1918, ix. 1; Part 1: Analysis of the gases 
formed on solution of iron in nitric “acid : the chemical reactions involved, 1; 
Part IL: Effect of strain upon the reaction of iron with nitric acid, 28. 

WuitELey, WILLIAM, elected member. 1917, i. 4. 

Wurtrretp, Hupert Epwty, elected member. 1919, i. 6 

WHITFIELD, C., on gas-producer plant. 1917, ii. 378. 

WuitFriELp, RicHaRD, elected member. 1920, ii. 6. 

Wuitrrenp, T. C., on haulage in collieries. 1912, ii 513. 

Wuurrney, A. W., on foundry mixtures. 1912, i. 513. 

Wuirney, P. B., on effect of cold- +wiehiee on properties of mild steel bars. 

1917, i. 400. 

Wuirraxer, C. M., on British coal-tar colour industry. 1916, ii. 403. 
Wurirraker, F., on lighting of collieries. 1915, i. 537. 
Wuirram, G. C., on estimation of chromium and vanadium in steel. 1915, ii. 

330. 

Wuirrter, E. §., on black-finishing of iron and steel. 1919, 1. 671. 
WuittLemors, H, L., on oxy-acetylene welding. 1911, ii. 603. 
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Wurirtomn, A. C., on mine ventilation. 1915, ii. 254. 
Wurrton, ©. F., on iron industry of Canada. 1918, ii. 464. 
Wuirton, Francis Henry, elected member. 1918, i. 6. 
Wuitwett, WriLL1AM, reference to death of. 1911, i. 16. 
Wuyrtt, S., on corrosion of iron and alloys. 1916, 1. 391. 
on corrosion of manganese steels. 1914, 11. 386. 
on the microscope. 1920, i. 757. 


on relation between cutting efficiency and hardness of tool steel. 
i. 110. 


elected member. 1915, ii. 2. 
Wicuert, A., on rail corrugation. 1921, ii. 406. 
Wicxernpen, L., on Bourcoud direct process. 1921, 11. 367. 
Wicxuorst, M. H., on aluminium in rail steel. 1914, ii. 373. 
on influence of silicon on open-hearth ingots. 1913, il. 628. 
on manganese steel rails. 1918, 1. 541. 
on production of sound ingots. 1912, ii. 70. 
on rail failures. 1913, ii. 672; 1916, i. 380, 11. 449. 
on rail rolling practice. 1916, 11. 439. 
on segregation in steel rails. 1911, i. 655; 1912, ii. 372. 
on tests of rails of various composition. 1914, i. 709. 
on titanium in railsteel. 1913, 1. 665, ii. 627. 
WICKSTBHED, C., on steelworks equipment. 1912, ii. 572. 
Wippas, SoutHERN, elected member. 1919, i. 6. 
Wippowson, JAMES GEORGE, elected member. 1917, ii. 5. 
Wieurt, J. T., on tests of split links for chains. 1914, ii. 371. 
Wicut-Boyoorr, R., on production of sound ingots. 1915, i. 82. 
Wiatzy, W. R., on heat-treatment of steel, _ 1915, i. 586. 
Wieny, C., on coke-oven gas-fired open-hearth furnaces. 1911, i. 618. 
Wino, A., on peat-gas producers. 1913, ii. 562. 
Wixzur, F, I., on origin of petroleum. 1911, i. 553. 
Witcockson, W. H., on tungsten ore. 1920, i. 674. 
Wu.0cox, E. A., on electric furnace practice. 1920, i. 718. 
Witcox, W. G., on pulverised coal. 1919, i. 636. 
Wiu0zEk, A., on efficiency of modern coke-ovens. 1914, i. 604. 
Wip, F. D., on cleaning blast-furnace gas. 1920, ii. 86. 
Wip, L. W., on electric heat-treatment furnace. 1921, i. 436. 
on heat-treatment of steel. 1921, i. 441. 
on magnetic properties of iron and iron-nickel alloys. 1921, i. 463. 
on the magnetic sclerometer. 1920, i. 748. 
Win, Ronap, elected member... 1920, i. 6. 
Wixp, T. C., on development of gas-engine in England. 1914, i. 620. 
elected member. 1920, i. 6. 
Witpa, H., on pyrometry. 1915, ii. 230. 
Wivp7, E, A., on electric welding. 1917, i. 386. 
Witz, R. 8., on manufacture of ferro-alloys. 1915, ii. 283. 
on new type of electric furnace. 1916, ii. 431. 


1916, 


Wiuy, B., on electric-driving of rolling-mills. 1911, i. 609; 1918, i. 521. 


on application of electricity in foundries. 1911, ii. 562. 
on steam versus electrically-driven rolling-mills. 1914, i. 684. 
Winey, D. A., on coal-briquetting. 1914, i. 635. 
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Write, R. M., on high temperature thermometers. 1920, i- 686. 
WItHeELnE, A., on sampling and analysis ofgas. 1911, ii. 668, 
Wixtg, W. M., on heat-treatment of steel. 1919, ii. 507. 
Wiixrson, DaAnrEL, elected member. 1918, i. 6. 
WILKINSON, FRANK Stpnny, elected member. 1918, i. 6. 
WILKINSON, THOMAS STRATFORD, elected member. 1921, i. 5. 
Wirarp, A. C.,.on heat-transmission of building materials. 1918, ii, 445. 
Wiw0o0x, F. H., on blast-furnace breakouts. 1918, i. 489. 
on manganese in American steel metallurgy. 1917, i, 367. 
on poisonous effects of blast-furnace gas. 1917, ii. 392. 
on safety precautions at blast-furnaces, 1915, i. 554; 1917, i. 342. 
on utilisation of blast-furnace gas. 1920, ii. 340. 
on utilisation of waste heat, 1921, i. 398, 
on viscosity of blast-furnace slags. 1918, i, 497, 
Wiz, H., on tests on electric winding-engine. 1912, ii. 512. 
Wie, H. V., on effects of quenching mediums on steel, 1915, ii. 301. 
on new form of drill, 1913, i. 653. 
Wuey, D. A., on agglomeration of iron ores, 1913, i, 525, 
on coal washing. 1912, i. 492. 
on iron orein Cuba. 1913, i, 516, 
on methods of workingiron ore. 1913, i. 521. 
on rescue work and appliances. 1911, i. 575, 
Wuittams, A. D., on design of hot-blast stoves. 1918, ii. 462. 
on design of open-hearth furnaces. 1920, i. 714, ii. 359; 1921, ii. 374. 
on gas circulation in hot-blast stoves, 1918, i. 491. 
on combustion control of boilers. 1919, ii. 470. 
on heat conduction through furnace walls. 1918, ii. 445, 
Wrutrams, C. F., on American rolling-mills. 1915, i. 581. 
on new form of ingot mould. 1915, i. 575. 
Witutrams, C. P., on production of sound ingots. 1912, ii. 70. 
Wriurams, Davip Rers Percy, elected member. 1920, i. 6. 
Wuiu1aMs, F. C., elected member. 1921, i. 5. 
Wuuiams, Freperick Groran, elected member. 1912, i. 4. 
Wui.utaMs, F. H., on electric welding. 1921, i. 445. 
on new forms of apparatus for gas analysis. 1912, ii. 629. 
WIiAMs, G., on rotary castings machines. 1920, ii..354. 
Witi1aMs, G. T., on elastic hysteresis of steel. 1913, i. 663. 
Wiurams, H., on estimation of iron sulphide by electrolytic means. 1918, 
ii. 508. 
on protective coatings foriron. 1913, ii. 693. 
Wuuusams, H. E., on chromite deposits of Brazil. 1921, i. 370. 
on oil shales in Brazil. 1921, i. 391. 
Wiu1aMs, Inuryp, on briquetting iron ores. 1917, ii. 55, 
on fuel economy. 1919, ii. 125. 
elected Vice-President. 1914, i. 14. 
electric Honorary Treasurer. 1917, i. 7. 
WitutaMs, Isaac, elected member. 1920, ii. 6. 
Wriu14Ms, J., on Welsh tin-plate rolling-mill practice. 1915, i. 591. 
- Wittig, J. G. H., on welding. 1921, ii. 393. 
Wuutams, J. H., on Canadian foundries, 1912, ii. 551; 1913, i. 616. 
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Wru1aMs, Lestiz B., on producer-gas from wood. 1919, i. 645. 
Wiutrams, N. H., on magnetisation of steel rods. 1914, ii. 377. 
Wiutrams, N. T,, on methods of coal-mining in China. 1913, i. 572. 
Wu1ams, P. §., on methods of mining iron ore. 1911, i. 527. 
WuuiiaMs, R. D., on a Canadian rolling-mill. 1913, ii. 634. 

on handling iron ore. I911,i 529; 1912, 1. 446. 

on Hulett ore unloading machine. 1914, i. 634. 
Wiis, 8. R., on magnetic analysis of cast iron. 1920, i. 749. 

on magnetic analysis of manganese steel. 1921, i. 462. 

on magnetic properties of steel and nickel. 1917, ii. 445. 
Wuuiams, T. B., cn coke-oven practice in Western Canada. 1915, i. 514. 
Wu.t1ams, W. A., on petroleum in the United States. 1917, i, 322. 
WiiiaMs, Wimu1aMm Ettts, elected member. 1919, i. 6. 
WILLIAMSON, ALEXANDER, elected member. 1918, i. 6, 
Wiuiamson, Huan HENSHALL, elected member. 1914, i. 4. 
Wiramson, S, W., on acid open-hearth process. 1917, ii. 205. 

on cast of acid open-hearth steel. 1917, ii. 219. 

on casting of steelingots. 1920, i. 724. 

on cooling of steel in ingot and other forms. 1918, ii. 282. 

on manufacture of malleable cast iron. 1917, ii. 326. 

on nickel-chrome steels. 1919, ii. 399. 


on production of sound steel. 1916, ii. 187, 207; 1917, i. 103; 1918, i. 
DoT ; 


elected member. 1911, i. 4. 
WitiiamMson, THOMAS Oai.vin, elected member. 1919, i. 6. 
Wiis, ARTHUR WILLIAM, elected member. 1918, i. 6. 
Wis, B., on geological distillation of petroleum. 1920, ii. 332. 
Wauuis, F. W., on determination of hardness. 1919, i. 684. 
on hardness testing. 1918, ii. 490. 
elected member. 1918, i. 6. 
WILLIS, GEORGE OSWALD BELL, elected member. 1918, ii. 4. 
Wu1is, R. H., on electric equipment of collieries. 1912, i. 485. 
on mine drainage. I911, ii. 582; 1915, i. 535. 
Witmort, A. B., on iron ore in Canada. 1911, ii. 476. 
Witimort, H. B., on history of rock-drilling. 1917, ii. 344. 
Wit1Lox, W.. on tests on wear of rails. 1914, i. 708. 
Wimor, F. A., on triplex steel process. 1914, i. 673. 
Witson, A. B., on defects in steel. 1921, i. 429. 
on photomicrography. 1919, ii. 528. 
on testing of steel. 1919, ii. 517; 1920, i. 741. 
Witson, A. J., on use of liquid fuel. 1920, ii. 388; 1921, i. 393. 
on heat-treatment of tool steels. 1921, ii. 388. 
Wison, Arruur Kinasrorp, elected member. 1919, i. 6. 
Witson, A. W. G., on iron ore in Canada. 1911, i. 518. 
Wison, C. B., on inspection of automobile castings. 1915, ii. 295, 
Witson, D., on carbon-free ferro-nickel. 1920, ii. 360. 
Witson, D. R., on artificial lighting of iron foundries. 1913, ii. 609. 
Witson, D. W., on heat-balance of hot-blast stoves. 1921, ii. 363. 


Witson, K., on influence of temperature on hysteresis loss in iron. 1912, ii. 
599, 
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Witson, E., on magnetic properties of iron. 1914, ii. 376. 
on permeability of iron. 1915, ii. 316. 


Witsoy, E. B., on by-product coke-ovens. 1911, i. 551; 1912, ii. 490; 1915, 
i. 516. 


on coal-screening. 1911, ii. 538. 

on explosions in collieries. 1912, ii. 516. 

on history of coal-miniing. 1911, i. 576. 

on iron orein Cuba. 1911, i. 521. 

on methods of mining iron ore. 1911, i. 527. 
Witson, Francis, elected associate. 1917, i. 6. 

transferred to membership. 1920, i. 7. 
Witson, FrepErick Portway, elected member. 1920, i. 6. 
Witson, F. W., on cleaning of castings. 1921, i. 416. 
Witson, G. V., on iron ore in Scotland. 1920, i. 668. 
Wison, H. A., on iron ore in Newfoundland. 1919, i. 617. 

on iron-ore supplies for Scottish iron trade. 1919, i. 702. 
Wison, H. W., on petroleum industry of Mexico. 1913, ii. 719. 
Wison, J., on shaft sinking. 1914, i. 621. 

on signalling in collieries. 1911], ii. 536. 
Wuson, J. A., on recovery of benzol from gas. 1917, i. 318. 
Wuson, J. F.— 

Paper, “‘ Notes on slag conditions in open-hearth basic steel-making 
practice.” 1920, i. 265 ; introduction, 265 ; composition of slags, 266 ; sili- 
cate slags, 268 ; phosphate slags, 272 ; tapping slags, 276 ; influence of slag 
volume, 279; influence of slag viscosity on speed of production, 280 ; 
influence of slag volume and viscosity on the quality of steel produced, 281 ; 
influence of slag condition on the oxidation of the metalloids, 281 ; influence 
of slag volume and viscosity on the working temperature of the furnace, 
282 ; influence of slag on the banks of the furnace, 284; conclusion, 286.— 
Discussion: 307.—Correspondence : 313; J. F. Wilson (reply), 315. 
on blast-furnace practice. 1920, i. 215. 
on slag in the open-hearth process. 1920, i. 312. 
elected member. 1918, i. 6. 

Wrson, J. L., on foundry equipment. 1921, i. 417. 
Wixson, J. M., on heat-treatment and testing of shrapnel shells. 1915, ii. 298. 
Wuson, J. R. R., on methods of mining coalin India. 1913, i. 572. 
Witson, J. S. G., on coalin Scotland. 1920, i. 692. 
Wuson, J. V., on history and progress of liquid fuel. 1914, ii. 303. 
Wusoy, L. C., on corrosion of iron and steel. 1915, i. 625, 
on protective coatings for iron and steel. 1915, ii. 326, 
Wixson, M. E., on graphite in Quebec. 1917, 1. 303. 
oniron ore in Ontario. 1913, ii. 504. 
on magnesite in Canada, 1918, i. 475. 
on molybdenite in Canada, 1918, ii. 433. 
Witson, R., on coal in the United States. 1915, ii. 234. 
Wuson, Ropert Marritt, elected member. 1919, i. 6. 
Wusoy, R. P., on iron sands of New Zealand. 1917, ii. 34 . 
Wusovn, R. R., on methods of working coal. 1914, ii. 309. 
Wuson, Ropert §., elected member. 1920, i. 6. 
Wirson, S. R., on estimation of iron. 1914, ii. 393. 
on titration ofiron. 1913,1 693. 
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Wison, T., on special form of gas-producer. 1914, ii. 304. 
Wuson, T. D., on moulding sand, 1911, i. 600. 
Wusoy, W., on blast-furnace practice. 1920, i. 219. 
Witson, WiLLEy, elected member, 1918, i. 6. 
Wuson, W. B., on shaft-sinking. 1911, ii. 525. 
Wuson, W. J. B., on failure of steel ship plates. 1915, i. 612. 
Wuson-Dickson, J, G., obituary notice of, 1914, i. 556. 
Wirsurre, J. C., on elimination of strains in iron castings. 1920, i. 732. 
Wrvcuext, A. N., on graphite in Montana, 1911, ii. 500; 1912, ii. 469 ; 1914, 
ii, 282, 
Wincne Lt, H. V., on iron ore in Sweden. 1911, i. 517. 
on mining lawsin America. 1912, ii. 463. 
Wincuester, D. E., on coal in the United States. 1913, i. 542; 1917, i. 312. 
on oil shale in United States. 1919, ii. 478. 
Wincort, GrorceE P,, obituary notice of. 1916, i. 276. 
Winper, B. W., obituary notice of. 1920, ii. 304. 
Winpszvs, P., on firebricks, 1913, i, 527. 
Wine, Artuur Lestiz, elected member. 1920, ii. 6: 
WINGFIELD, C. H., on growth of castiron. 1911, i. 243. 
WInkLemanny, H., on Schoop spraying process. 1913, ii. 694. 
Wouani1, T. F., on absorption of oxygen by coal, 1913, ii. 537; 1914, ii. 288 ; 
1916, ii. 396. 
on low-temperature distillation of coal. 1918, 1. 484. 
on measurement of underground temperatures, 1913, ii. 569. 
on moisture in coal. 1916, ii. 395. 
Winstantey, G. H., on gasesin collieries. 1911, i. 571. 
Winter, H., on microstructure of coal. 1913, ii. 536; 1914, i. 597. 
WINTERMEYER, H., on winding-machines. 1913, ii. 568; 1914, i. 626; 1915, 
i, 536. 
Winterton, H., on foundry facings. 1917, ii. 398. 
Wintricx, A., on bar-iron piling. 1916, i. 353. 
Wirtz, Adour, elected member. I911, ii. 11. 
Wirtz, J., on apparatus for estimation of carbon. 1913, ii. 698. 
Wise, S. W., on standardisation of foundry practice. 1919, i. 657. 
WirHet, A., on the Wielandt coke-oven, 1914, ii. 295. 
WitrHERBER, I", 8., on the iron ore of the Adirondack Region. 1917, i. 283. 
Wirury, M. O., on testing machine. I911, i. 649. 


Wirsror, E. P., on influence of machining on tensile tests of bars. 1915, 
i. 599. 


Wirnrow, J. R., on flash point of gasoline-kerosene mixtures. 1920, i. 701. 


on hardwood distillation industry of United States. 1915, i. 512; 1916, 
i. 311. 


Wirman, D. N., on nickel cast iron. 1921, ii. 370. 
Wirt, J. C., on analysis of galvanised iron. 1917, ii. 465. 
Wirrter, C. A., on pipeless rolled products. 1920, ii. 366. 
Wrrrticu, L. L., on magnetic separation of iron ore. 1911, ii. 489. 
on iron ore in Missouri. 1913, i. 513. 
on geology of Kansas coal district. 1911, ii. 506. 
on methods of working in collieries, 1911, ii. 530. 
on petroleum in Oklahoma. 1912, i. 475. 
on shot-firing apparatus, 1913, i, 571. 
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Wrrrrcn, L, L., on transportation of natural-gas. 1913, i. 561. 
Wirrorr, on the constitution of iron carbon alloys. 1912, ii. 600. 
on crystallisation and transformations in iron containing over 4 per cent. 
of carbon, 1912, i. 585. 
Woaxrs, E, R., on molybdenum in Norway. 1918, i. 472. 
Wo etre, H., on corrosion of cast iron and steel plates, 1913, ii. 689, 
on origin of iron ore. 1911, ii. 468. 
Wo tr, A. G., on mine surveying, 1915, i. 491. 
on method of working petroleum. 1919, ii. 479. 
Worr, H. J., on tungsten in the United States. 1916, ii. 382. 
Wo tr, J., on a new electric high-temperature vacuum furnace. 1915, ii. 328. 
Wotret, E. B.— 

Paper on “ The failure of boiler plates in service, and investigations of 
the stresses that occur in riveted joints.” 1917, ii. 1837; general descrip- 
tion of the cracks, 140; lap joint, 152; double butt joint, 153; slip of 
riveted joints, 156; conclusions, 156; addendum, - 157.—Discussion : 
C. KE. Stromeyer, 159; J. T, Milton, 163; T. Carlton, 167; W. 
Rosenhain, 169 ; C. H. Desch, 172; J. O. Arnold, 172; E. H. Saniter, 173 ; 
C. H. Ridsdale, 174; J. P. Bedson, 175; C. H. Ridsdale, 175.—Corre- 
spondence; F. Rogers, 176; E. Kilburn Scott, 176; 8. A. Houghton, 176, 

_ Wotrs, M. R., on electrode losses. 1921, i. 424. 

on heat-losses through electrodes. 1920, ii. 361. 
Wotrr, J. F., on iron ore in the United States. 1916, ii. 376. 

on search foriron ore in Mesabirange. 1916, i. 299. 
Wo rr, O., on by-products from producer-gas. 1914, i. 616. 
Wotrr, W., on lignite in Asia Minor. 1919, i. 639. 
Wotettn, H. M., on.rescue operations, 1917, i. 335. 
Wo.rramM, H., on producer-gas from coke. 1918, i. 510. 
Wo taston, T. R., on cleaning producer-gas. 1914, i. 619. 

on gas-producer practice. 1915, ii. 250. 

on producer-gas as boiler fuel with by-product recovery. 1917, i. 329. 
Wotoapre, L., on heat-formation of silicates. 1912, i. 589. 
Wotoapine, S., on formation of manganese sulphide. 1914, i. 730. 
WOLSTERHOLME, GEORGE ETHELBERT, elected member. 1919, ii. 5. 
Wotrterreck, W., on peat-gas production. 1911, ii. 524. 
WotrteErsporf, on coal-dust experiments. 1913, ii. 571. 
Wottser, H. R., on magnetic properties of alloys, 1921, ii. 408. 
Wo yin, Roy M., elected member. 1921, i. 5, 
Woop, Cyrrit, elected associate. 1917, i. 6. 
Woop, E. E., on bosh tuyeres. 1918, ii. 226. 

on open-hearth practice at home and abroad. 1917, ii. 285. 
Woop, E. S., on electricity in mines. 1911, i. 565. 
Woop, G. A.— 

Paper on “ The reduction of silicon from the slag in the acid open-hearth 
process.” See YANESKE, B. 
elected member. 1918, ii. 4. 

Woop, Harotp Carrineton, elected member. 1918, i. 6. 

Woop, H. E., on concentration of molybdenite ores. 1912,ii. 457 ; 1917, i. 286, 
Woop, H. F., on recrystallisation of boiler tubes. 1916, ii. 450. 

Woop, H. L., on petroleum in Mexico. 1911, i. 556. 

Woon, H. M., on influence of elements on castiron. 1914, i. 721, 
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Woop, H. M., on use of cast iron for machine-tool parts. 1914, i, 659. 
Woop, Harry SANDIFORD, elected member. 1921, i. 5. 
- Woop, Joun, obituary notice of. 1913, i. 494. 
Woop, P. L., on shaft sinking. 1915, i. 530. 
Woon, Stuart, obituary notice of. 1914, i. 557; 1915, i. 465. 
Woop, W., on tests of castiron. I911, ii. 611. ; 
Woon, W. P., on heat-treatment of steel. 1921, i. 441. 
Woop, W. W., on rating of motors. 1919, ii. 502. 2 
Woopsrip@e, D. E., on concentration of iron ore. 1911, ii. 489; 1912, ii. 464 ; 
1913, ii. 519. 
on iron ore in Canada. 1921, ii. 335. 
oniron orein Cuba. 1912, i. 440. 
on iron ore in Norway and Sweden. I911, ii. 474, 475; 1912, ii. 447. 
on iron ore in the United States. I911, 11.477; 1914, i. 574. 
on iron trade statistics of the United States. 1911, i. 701. 
on methods of iron-ore mining. 1913, ii. 516. 
on prevention of mine accidents. 1914, ii. 276. 
on utilisation of low-grade ores. 1913, ii. 520. 
Woopsrines, T. R., on sampling of ores. 1917, i. 423. : 
Woopsury, D. C., on corrosion of steel barsin reinforced concrete. 1918,i. 555. 
Woopuovuss, W. B., on cost of power in collieries. 1915, i. 540. 
on electric equipment of collieries. 1911, ii. 527. 
on producer-gas fired boilers. 1917, ii. 381. 
Wooprurr, E. G., on coalinWyoming. 1913, i. 542. 
on pesos in Colorado and Utah. 1912, ii. 498; 1914, i. 611; 1915, 
Teiowe. ; 
on petroleum in Wyoming. I9I1I, ii. 516, 
on origin of petroleum. 1919, ii. 476. 
Woops, RouanD, elected member. 1919, i. 6. 
WooDVINE, GEORGE, elected member. 1918, i. 6. 
WooDVINn, REGINALD, elected member. 1921, 1. 5. 
Woopwarp, H. P., on coal in Western Australia. 1915,i. 511; 1916, i. 309; 
1917, i. 312. 
on petroleum in Western Australia. 1916, i. 317. 
WoopwakbD, JAMES MADISON, JUN., elected member. 1917, i. 4. 
Woopwarb, R. C., on ingot-casting in corrugated moulds. 1916, ii. 433. 
on anew ingot mould. 1921, i. 430. 
Woopwarpb, R. W., on nichrome-constantan thermocouple. 1917, ii. 360. 
Woopworts, R. B., on mine supports. 1912, i. 484, ii. 508. 
on rolling iron and steel. 1912, i. 550. 
on shaft sinking. 1911, ii. 526. 
Woor, THomas, elected member. 1911, i. 4. 
WooLprRiIpGE, WILLIAM JouN, elected member. 1919, i. 6. 
Wootsry, L. H., on coalin Montana. 1920, ii. 326. 
Wootson, I. H., on corrosion of iron. 1911, i. 676. 
Wooton, P., on iron ore in Alabama. 1912, ii. 451. 
on petroleum in Louisiana. 1912, ii. 498. 
WororsteEr, 8. A., on iron and steel electrical conductors. 1916, ii. 459. 
Worker, J. G., on underfed stoker for boilers. 1919, ii. 470. 
Worosinw, W., on blast-furnace gas-firing for open-hearths. 1914, ii. 33°7. 
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Worratt, J. W., on patterns for motor-car work. 1913, i. 612: 
WorRALL, STanuey, elected member. 1919, i. 6. 
Worre t, 8. H., on coal-fields of Texas. 1914, ii. 290, 

on modification of Jiiger method of gas analysis. 1913, ii. 709. 
Worspbe tt, W., on steel for locomotives. 1911, i. 656. 
Worstey, E., on causes of boiler-plate failures. 1918, i. 542. 
Wortu, B. G., on corrosion of boiler tubes. 1921, i. 470. 

on lighting of foundries. 1912, ii. 550. 
Worrurine, A. G., on temperature of non-black bodies. 1920, i. 687. 
Worruineton, W. H., on estimation of silica. 1911, ii. 667. 
Woruerspoon, W. L., on pulverised coal. 1920, i. 690. 
Wovrrzet, H., on atomic weight of nitrogen. 1912, i. 613. 
Wraae, A.— 

Paper on “ The effect of initial ee on physical properties of 

steel.” See ANDREW, J. H. 
Wraticut, E, A., on standardisation of mining plan: 1921, i. 461. 
Waratna, L. L., on petroleum in South Australia. 1916, i. 317. 
Waratuer, W. E., on petroleum in Texas and Louisiana. 1914, i. 611. 
on petroleum mining in the United States. 1914, ii. 299. 
Waray, D. A., on coal resources of Jugo-slavia. 1921, ii. 347. 
on fiuorspar. 1917, ii. 405. 
WRENDL, on natural-gas in Hungary. 1914, i. 615. 
WRENSHALL, R., on estimation of titanium. 1914, i. 748. 
WRENTMORE, C. G., on strength of reinforced concrete beams. 1914, i, 712. 
Wricut, ALBERT, elected member. 1911, ii. 11. 
Wricut, ALFRED FITZzHERBERT MELVILLE, elected member. 1921, ii. 11. 
Warrant, C. A., on methods of working iron ore. 1915, ii. 223. 
Wriaut, C. E., on cement from blast-furnace slag. 1919, ii. 489. 
on electric heat-treatment of forgings. 1919, ii. 511. 
Weiacut, C. H., on electric motors for mines. 1914, ii. 308. 
on use of pulverised coal as fuel. 1913, ii. 533. 
Wereut, C. L., on briquetting of fuel. 1911,i1i1.539; 1912,11.579; 1914, ii. 315. 
on heat-value of fuel. I911, ii. 504. 
Wrrcur, C. W., on estimation of manganese, vanadium and titanium. 1914, 

i. 743. 

Wricut, CHARLES WILLEMAM, elected member. 1920, 1. 6. 

Wrieut, E. N., on gas-producers. 1915, ii. 250, 

Wriacut, F. E., on examination of ores in polarised light. 1920, ii. 312. 
on improvements in the petrographic microscope. 1917, i. 304. 
on metallographic microscopes. 1913, ii. 676. 

Wricut, Goprrey, elected member. 1914, i. 4. 

Wricut, GrraLp Spyven, elected associate. 1921, i. 6. 

Wriaut, H. E.— ; 

Paper on “The chemical and thermal conditions in blast-furnace 
practice.” 1920, i. 179.—Discussion : 215.—Correspondence : 222; H. HK. 
Wright (reply), 234. 
on blast-furnace practice. 1920, i. 229. 

_on utilisation of coke-oven gas. 1920, ii, 329. 
elected member. 1918, ii. 4. 
Wricat, J. D., on auxiliary motors for rolling-mills. 1918, ii. 479. 
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Wrricut, L. T., on sampling of ores. 1911, 1. 685. 
Wricut, N. L., on iron sands of New Zealand. 1917, ii. 341. 
Wricut, P., on petroleum in United States. 1918, ii. 455. 
Wricut, Ronanp Biytus, elected associate, 1919, i. 7% 
Wricut, WILLIAM, elected member. 1920, i. 6. 
Wriaut, W. C., on estimation of chromium, 1919, ii. 539. 
Waicnron, H., on distribution of phosphorus in steel between the points Acl 
and Ac3. 1920, i. 384. 
elected associate. 1917, i. 6. 
Wricutson, Sir Tuomas, Bart., on welding-up of blowholes in steel. 1911, 
i. 89, 
obituary notice of. 1921, ii. 331. 
Wrokr, J. H., on mine drainage. 1914, i. 625. 
Wotrratu, B., on installations for mechanical charging of cupolas. 1915, i. 558. 
Wonper, M., on action of phosphoric acid on alloys. 1911, ii. 648. 
on estimation of iron in iron alloys. 1913, i. 690, % 
on estimation of palladium iniron, 1913, ii. 702. 
on separation of iron, chromium and aluminium, 1911, i. 683, 1i, 662. 
Wonpverzicu, G., on methods of working coalin Bohemia, 1914, ii. 309. 
Wownscn, F., on pyrometry. 1920, i. 688. : 
Wonscu, J. W., on rustless coatings of iron and steel. 1918, ii. 5(6. 
Wonsou, R., on tungsten-carbon alloys. 1914, i. 728, 
Wonsrtorr, W., on coalin Germany. 1912, i. 463. 
Worster, A. L., on die-blocks. 1921, i. 442. 
Wirrn, Pavut, elected member. 1913, ii. 5. 
Wokrzet, S., on analysis of iron ore. 1915, i. 632. 
Waist, F., on briquetted cuttings in the cupola. 1916, i. 339. 
on carbon consumption in the blast-furnace. I911, ii. 548. 
on determination of slag in steel. 1921, i. 430. 
on direct production of iron. 1921, i. 409. 
on estimation of carbon. I911, ii. 657. 
on influence of elements on castiron. 1914, i. 721. 
on influence of hot-rolling on properties and structure of low-carbon steel, 
1918, i. 523. 
on influence of phosphorus on grey cast iron. 1915, i. 595. 
on influence of sulphur on castiron. 1917, ii. 434. 
on influence of sulphur on stability of iron carbie. — 1913, i. 166. 
on influence of time of heating on malleable cast iron. 1917, ii. 435. 
on iron ore resources of the world. 1912, ii. 644. 
on manufacture of malleable castings. 1917, ii. 399. 
WistTEFELD, on producer-gas from low grade fuel. 1912, ii. 503. 
WveerGu, W. J., on classification of coal. 1921, ii. 344. 
Wyupe, WitL1AM GrorcE CoLqunotn, elected member. 1916, i. 4. 
Wynne-Roperts, R. O., on coalin Canada. 1913, ii. 541. 
on utilisation of peat. 1917, ii. 367. 
Wynritt, RaLpH SANDRUTH, elected member. 1920, i. 6. 
Wysor, R. J., on origin of hydrogen in blast-furnace gas. 1911, ii. 544. 
on potash from the blast-furnace. 1917, i. 343. 
on heat-losses in hot-blast mains. 1915, ii. 260; 1916, i. 332. 
on tungsten recovery from high-speed steel scale. 1914, ii, 342 
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: x 
XaureNnesseE, A., on coalin Central Africa. 1913, ii. 539. 


Xe 

YAKOVLEFF, V., on distribution of PpariiaDs é in steelingots. 1912, ii. 564. 
elected member. 1914, ii. xxi. 

Yaue, C. G., on magnesite industry of the United States. 1916, ii. 386. 

_ Yamaucat, Y., on heat-treatment of chromium steel. 1920, ii. 373. 

Yancey, H. F., on coal pyrites. 1920, ii. 324. 
on ilsemannite. 1918, ii. 434. 
on sulphur in coal. 1920, i. 691; 1921, i. 390. 

YANESKE, B,— 

: Paper on “‘ Deoxidation, and the influence of lime on equilibrium in the 
acid open-hearth furnace.” 1919, i. 255; promotion of equilibrium by 
the use of lime-stone, 256; effect of an excessive addition of lime, 262 ; 
eo 268.—Correspondence: F. Rogers, 271; B. Yaneske (reply), 
on the acid hearth and slag. 1919, i. 250. 
on action of iron-oxides upon acid furnace structure. 1919, ii. 185. 
on modern steel metallurgy. 1919, i, 196. 
on use of pulverised coal. 1919, i. 128. 
elected member. 1918, ii. 4. 

YANESEE, B., and G. A. Woop— 

Paper on “ The reduction of silicon from the slag in the acid open-hearth 
process,” 1920, i. 287.—Discussion : 307.—Correspondence : 313 ; Yaneske 
and Wood (reply), 317. 

Yarrow, H. E., on air valve for liquid fuel furnaces. 1917, i. 365. 

Yarza, R. A. DE, on iron ore in Cuba. 1912, i. 440. 

Yarers, CHARLES Rosert, elected member. 1913, ii. 5. 

Yaters, H, JamEs— 

Paper on “Fuel economy in cupola practice.” 1919, ii. 53.— 
Discussion : 97.—Correspondence : 125. 
elected member. 1913, ii. 5. 

YatsEewircu, M., on tests of high-speed steel. 1918, 1. 540. 
elected member. 1920, 1. 6. 

Yeapon, J. A., on coal-briquetting. 1917, ii. 387; 1919, i. 646. 

Yeomans, L. L., on practical war-time shell-making. 1917, ii. 428. 

Yersury, H, E., on electrolytic corrosion of gas and water mains. 1916, i. 395. 

YERKES, 8. L., on transportation of coal. 1920, ii. 342. 

YENSEN, T. D., on carbon in iron. 1920, ii. 396. 
on forgeability of iron-nickel alloys. 1920, i. 727. 
on magnetic properties of iron and iron alloys. 1915, ii. 315, 316. 
on magnetic properties of iron-aluminium alloys. 1918, ii. 504. 
on magnetic properties of iron-nickel alloys. 1920, ii. 386. 
on production of iron of good magnetic quality. 1914, ii. 378. 
on production of pureiron. 1917, i. 403. 
on properties of steel fused in vacuo. 1916, i. 370. 
on pure iron alloys. 1918, i. 547. 

Yooper, P. A., on laboratory appliances. 1912, ii. 622. 

Yonas, A. M., on manganese in Costa Rica. 1918, ii. 432. 
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York, Jamus E., obituary notice of. 1914, ii. 256. ~ 
Youart, CuaupE Surtimus, elected member. 1918, ii. 4. 
Youna, C. D., on heat-treatment of steel castings. 1914, i. 694. ' 

on relative advantages of oil and water quenching. 1916, ii. 441. 
Youna, C. M., on coal in the United States. 1917, ii. 366. 

on explosions in collieries. 1911, ii. 5384; 1913, i. 575. 
Youna, G. A., on coal in New Brunswick. 1921, ii. 347. 

on iron ore deposits of New Brunswick. 1914, 11. 268. 
Youne, G. J., on methods of coal-mining. 1916, i. 325. 

on methods of mining iron ore. 1920, ii. 312. 
Youne, H. J., on control of production of castiron. 1917, ii. 470. 

on cooling of steel in ingot and other forms. 1918, ii. 281. 

on fueleconomy. 1919, ii. 132. 

on heat-treatment of grey cast iron. 1917, ii. 132. 

on prevention of growth in grey castiron. 1918, ii. 204. 

on standardisation of tests for refractory materials. 1918, ii. 136. 

on tests of cast iron. 1919, i. 682. - 

elected member. 1917, ii. 5. 
Youna, J., elected associate. 1921, ii. 12. 
Youne, L. E., on subsidence in mining. 1917, i. 331. 
Young, P. S., on McKune system of furnace ports. 1921, ii. 374. 
Young, R. J., on prevention of accidents in steelworks. 1912, ii. 563. 
Youna, 8. W., on passivity ofiron. 1916, i. 396. 
Youncsr, J., on effect of heat-treatment on motor-car axles. 1915, ii. 295. 

on failure of a chromium-nickel driving shaft. 1915, ii. 313. 
Youneman, R. H., on effect of steam on magnesite bricks. 1915, i. 498. 

on refractory materials. 1914, ii. 280. 
Ysassi, V. DE, on iron ore in Spain. 1916, i. 289. 
Yuu, H. H., on methods of working in collieries. 1911, 1. 567. 
Yune, M. B., on coalin China. 1915, i. 508. 


Z 
ZAERINGHER, on shaft-sinking. 1911, i. 564. 
ZANARDO, GIOVANNI B., elected member. 1920, i. 6. ; 
ZAPF, C., on iron orein the United States. 191151.519; 1912.11. 452; 1913, 
i. 512. 
ZEALLEY, A, E. V., on chrome ore in Rhodesia, 1915, i. 488. 
on tungsten ore, 1917, ii. 343. 
ZEERLEDER, on acid-resisting alloys. 1918, ii. 506. 
Zhurina, W. S., on petroleum in the United States. 1911, i. 556. 
ZEIGLER, 8. J., on corrosion of common metals. 1914, ii. 386. 
ZEIPEL, P. VON, on gas-producers. I911, i. 559. 
ZELL, K., on corrugation of tram rails. 1914, i. 711. 
ZELLER, O., on pressure on rolls of rolling-mills. 1912, i. 530. 
ZEMIATCENSKY, P., on Russian fireclays. 1917, i. 301. 
ZENzES, A., on foundry irons. 1914, i. 658. 
Zerzsoue, P., on coalin Spitzbergen. 1921, ii. 348. 
ZIEGENBERG, R., on foundry equipment. 1911, i. 598. 
ZIEGLER, on crystallisation of alpha iron. 1911, ii. 640. 
ZimM, M., on by-products from German coal. 1916, i. 314. 
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ZILLGEN, M., on smelting minette ores. 1915, i. 546. 
Zimmer, EH. B., on determination of grain-size in metals. 1916, i. 387. 
ZIMMER, GEORGE FREDERICK— 

Paper on “‘ The use of meteoric iron by primitive man.” 1916, ii. 306 ; 
falls of meteorites, 341; geographical distribution of the known iron 
masses of meteoric origin, 348:—OCorrespondence: D. A. Craigie, 350 ; 
C. H. Desch, 350; P. Giles, 351; W. M. Flinders Petrie, 352; G. F 
Zimmer (reply), 352. 
on coal-handling in Japan. 1912, ii. 518. 
on early history of iron. 1915, i. 555. 
on handling iron ore. 1918, i. 473. 
on storage of coal. 1918, ii. 452. 

ZIMMERMAN, J. J., on casting of pipe fittings. 1921, ii. 372. 
ZIMMERMAN, P., on blast-furnace gas in the foundry. 1918, ii. 600. 
ZIMMERMAN, W., on enrichment of blast-furnace gas with coke-oven gas. 

1916, ii. 410; 1917, i. 329. 

ZIMMERSCHIED, K. W., on causes of failure in steel. 1919, i. 687. 
on heat-treatment of steel. 1913, ii. 658. 
on iron-carbon system. 1914, i. 725. 
on new form of tensile test-piece. 1913, ii. 653. 
on structure of castiron. 1914, i1. 364. 
elected member. 1913, i. 4. 
ZINBERG, 8., on estimation of constituents in alloys. 1913, ii. 703. 
on estimation of copper. 1912, i. 604. 
on rapid determination of carbon in iron alloys. 1917, ii. 463. 
Ziv, H. Z., on hardness of minerals. 1911, ii. 621. 
ZrierPLER, FF. J., on new system of tuyeres. 1916, i. 332. 
Zrx, E., on explosives testing gallery at Derne. 1913, i. 571. 
on German rolling-mill engines. 1915, i. 578. 
ZsCHIEGNER, H., on estimation of sulphur. 1916, i. 400. 
ZUBLENA, 8., on behaviour of slag enclosures in acid steel. 1917, i. 394. 
on control of quenching temperature of steelin large masses. 1914, i. 694. 
on properties of steel castings. 1920, i. 740. 
ZuocaRt, G., on estimation of nickel. 1915, ii. 331. 
ZWIAvER, P., on testing welded boiler-joints. 1912, ii. 588. 
ZYROMSKI, on blast-furnace reactions. 1912, i. 495. 
on French rolling-mills. 1911, i. 613. 


